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Abstract
Alzheimer’s Disease (AD) has been classified as the most common form of dementia.
Primary health care providers are usually the first clinicians to whom individuals present
with symptoms of dementia. By 2050, it is expected that as many as 13.8 million
Americans will be living with AD, and millions more will be placed in the challenging role
of providing care for these individuals. However, studies continue to show that dementia
is often underdiagnosed and under detected. The purpose of the study was to systematically
inquire about the impact of AD education on level of knowledge about AD among primary
health care providers. Knowledge was tested on a standardized Alzheimer's Disease
Knowledge Scale (ADKS) that included seven content knowledge domains. A Web-based
learner-focused instructional module about AD was created to to assure comprehensive
content coverage and content relevance while upgrading conceptual knowledge about AD.
In this study, a quasi-experimental 2 x 2 factorial design with repeated measures was
implemented. The study participants (N=57) consisted of volunteer primary health care
provider trainees who were randomly assigned to the treatment group (N=30) or the control
group (N= 27). AD education about Alzheimer’s disease was the independent variable and
level of knowledge overall and within the seven content knowledge domains on the ADKS
was the dependent variable. The results indicated there were no differences between
groups. It is possible that a ceiling effect on the ADKS measure existed as scores clustered
toward the upper limits of the ADKS scale, even on the pretest and for both groups. In
conclusion, AD education delivered in this format showed no differential benefit. The
questions on the ADKS might not have been difficult enough to measure true knowledge
of the learners. This study should be repeated with a different measure of AD knowledge.
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Chapter I
Introduction
Numerous physical and mental health conditions are known to cause cognitive
impairment in older adults, particularly those who are 65 years of age or older.
Alzheimer’s disease (AD), a degenerative brain disorder, is the most common cause of
cognitive impairment in this vulnerable population (Struble & Sullivan, 2011). Currently,
reports indicate there has been no definitive treatment found to cure AD. Researchers
have suggested that an intricate series of neurodegenerative abnormalities take place in
the brain over extended periods of time which constitute development of the disorder. It
is thought that these changes begin to take place over twenty years before individuals
experience noticeable symptoms. These events eventually lead to irreversible impairment
in cognition with loss of memory and thinking that progressively alters normal
personality, learning, language, and behavior over time and becomes severe enough to
interfere with social interactions and independent functioning. AD commonly presents
itself during late adult life. In many instances, individuals plagued by memory loss
associated with AD, commonly referred to as dementia of the Alzheimer’s type (DAT) or
AD dementia, are likely to be affected by various physical and psychosocial comorbidities (Alzheimer's Association, 2019).
Like AD, other health conditions can potentially cause changes in cognition or
dementia-like symptoms similar to those symptoms manifested in AD. Common among
these conditions are: abnormalities of the metabolic and endocrine systems; toxic effects
of medications; infections; nutritional and vitamin deficiencies subdural hematomas;
brain tumors; cerebral vascular accident or stroke; hypoxia; poisoning; sleep disorders;
head trauma; depression; various psychiatric illnesses; and chronic lung and heart
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conditions (Albert et al., 2011). However, unlike many of these conditions which are
reversible with appropriate treatment, dementia due to AD is irreversible, progressively
worsens over time, lacks effective treatment and it is incurable. Several researchers have
recommended one common strategy to detect reversible causes of dementia. That strategy
is to include routine diagnostic evaluations in their clinical practice (Albert et al., 2011b;
Mentes, 1995; Shapira, Roper, & Schulzinger, 1993).
AD is known as the sixth leading cause of death in the United States. Its
prevalence is alarming and as the aging population grows, it is expected to grow in epic
proportions. is also a leading cause of disability and poor health. Before a person with
AD dies, he or she may live through years of morbidity as the disease progresses.
Approximately 5.8 million people of all ages live with dementia due to AD in the United
States. The Alzheimer’s Disease Facts and Figures (2019) reports AD and dementia
triples healthcare costs for the age group of 65 and older.
Likewise, the individual costs of this disease have continued to grow at rapid
rates. The financial impact of AD on families in the United States, including annual costs
for direct care of people with dementia has grown enormously. According to government
studies in 2019, total payments in 2019 for all individuals with AD or other dementias are
estimated at $290 billion. Medicare and Medicaid are expected to cover $195 billion, or
67%, of the total health care and long-term care payments for people with AD or other
dementias. Despite these and other sources of financial assistance, individuals with AD or
other dementias still incur high out-of-pocket costs. These costs are for Medicare and
other health insurance premiums and for deductibles, copayments and services not
covered by Medicare, Medicaid or additional sources of support (Alzheimer's
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Association, 2019). As the baby boomer generation continues to age, this unfortunate
reality will affect far too many individuals, potentially bankrupting families, communities
and the healthcare system. In addition, patients with AD dementia have been shown to
have greater mortality rates than elderly patients with conditions other than dementia
(Alzheimer's Association, 2016a).
Early detection and management of DAT in primary health care has become a
daunting public health menace for decades in the U. S. and in other countries (Nielsen,
Andersen, Kastrup, Phung, & Waldemar, 2011; Nielsen, Vogel, Phung, Gade, &
Waldemar, 2011). According to an evidenced–based review by the Quality Standards
Subcommittee of the American Academy of Neurology, the Agency for Health Care
Policy and Research set the tone in 1996 for reform measures in detection of memory
loss when it recommended screening for cognitive impairment among elderly patients
seen in primary care settings (Knopman et al., 2001). Subsequently, the Alzheimer’s
Disease and Related Disorders Association (ADRDA) and the National Institute of
Neurological Disorders and Stroke (NINDS) endorsed the claim that early recognition of
cognitive impairment due to dementia is advantageous. First, a diagnosis provides some
comfort to the patient and family by explaining the changes in the patient's behavior and
allows the health care provider to counsel the patient and family about the prognosis.
Second, an accurate diagnosis of cognitive impairment and assessment of its functional
and social effects may facilitate access to rehabilitative, social, and financial services
while informing decisions about competency and guardianship. Third, early recognition
of dementia may perhaps allow an opportunity to alter the course of cognitive
impairment. Without effective preventive measures, millions of baby boomers can
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potentially surrender to this public health predicament (Jack et al., 2011).
Physicians and advanced practice nurses practicing in primary health care settings
are in a unique position to contribute to detection, diagnosis, treatment and management
of AD. Primary health care providers are often overwhelmed by time constraints, limited
knowledge about AD, and lack the confidence to make a dementia diagnosis. Therefore,
assessment of dementia due to AD is less likely incorporated into clinical routines of
busy primary care clinical practice settings (Cordell et al., 2013).
The growing number of older adults plagued by Alzheimer’s dementia implies
that primary health care providers have inherited an increasingly important role in early
detection, diagnosis, and management of AD. Primary health care providers, who have
updated knowledge and understanding of AD, are instrumental in maintaining a
reasonable quality of life for those affected by AD. Physicians and nurses are usually the
first health care providers to witness the signs and symptoms of dementia caused by AD.
Because of this disclosure, it is within reason to postulate that physicians and nurse
practitioners would have more knowledge about AD than any other health care
professionals (e.g. pharmacists, therapists, social workers, etc.). Hence, a critical need has
become evident for primary health care professionals to understand, recognize, detect,
diagnose, and manage this pervasive disease. Perhaps, an accessible web-based AD
education program focused on primary care health care providers will increase
knowledge and enhance awareness of AD, which can play an important role in accurate
diagnoses and appropriate treatment.
The following questions guided this study: “Is an instructional intervention on
knowledge of AD feasible and acceptable for health care trainees? In addition, “Is there a
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relationship between AD education and level of knowledge about AD among health care
providers”? “Does level of knowledge about AD among health care providers have an
influence on early detection of AD”? It is proposed that a web-based AD education
program will increase knowledge of AD among primary health care providers and
increase awareness of the importance of early recognition of dementia caused by the
disease. It is the aim of this study to provide evidence regarding the impact of enhanced
knowledge and awareness of AD and support strategies on.
Purpose of the Study
The primary purpose of this study is to investigate the effectiveness of a Webbased instructional program for primary health care providers on the overall score and
seven AD content knowledge domains scores based on the standardized ADKS
(Carpenter, Balsis, Otilingam, Hanson, & Gatz, 2009). The expectation was that
increased knowledge of AD among primary health care provider trainees would influence
early detection of AD. In this study, the investigator designed and implemented an
instructional program entitled, “AD Education: A Unit of Instruction”, that focused on
AD. For the purpose of this study, the program was presented as a Web-based, learnerfocused instructional strategy, which targeted primary health care provider trainees with
the aim of ensuring relevant and comprehensive content coverage.
Hypothesis
This research study tested the following hypothesis: primary health care provider
trainees will exhibit a significant increase in mean post-test total scores when compared
to their mean pretest scores and will exhibit an increased level of knowledge about AD in
each of the seven content knowledge domains based on Carpenter’s ADKS model.
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Definition of Terms
Alzheimer disease (AD). A progressive degenerative brain disease that
insidiously corrodes brain cells which regulate intellectual function and causes a gradual
and progressive loss of memory, language dysfunction, disturbance in ability to reason,
learn, and concentrate; the disease is steady, causes irreversible decline in cognition, and
behavior which eventually leads to demise (Cummings & Cole, 2002). One conformist
described his view of AD as the following:
Alzheimer’s disease refers to the neurodegenerative brain disorder, regardless of
the individual’s clinical status represented by a continuous process of synaptic
and neuronal deterioration. AD has two major stages: Preclinical (presymptomatic
or asymptomatic) and symptomatic (clinical). Symptomatic AD is defined as
intraindividual cognitive decline that can progress from subtle to severe and
interfere with daily function. Symptomatic AD can be sub classified based on
symptom severity which is often referred to as incipient (prodromal or mild
cognitive impairment) dementia (Morris, 2012, p. 707).
AD is the most common cause of severe cognitive impairment in older age groups
65 or older which typically effects an individual’s previous level of social and
occupational function and causes the affected person to lose the ability to care for one’s
self. As AD progresses, aging individuals may also experience changes in their
personality and behavior that manifests itself by disorientation, confusion, restlessness,
difficulty in following directions, and performing routine tasks. In addition, these
individuals may exhibit mood swings, express distrust in others, show increased
stubbornness, and withdraw socially.
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Dementia is characterized as a syndrome comprised of a broad

spectrum of disorders associated with neurodegenerative changes in the brain characterized
by significant loss of cognitive functions affecting daily intellectual and social abilities,
quality of life and mortality. AD is the most common type of dementia. Other forms of
dementia have been identified to include vascular dementia (VD), Lewy Body disease,
mixed types (e.g., AD and Lewy Body), fronto-temporal dementia and dementia resulting
from head trauma or anoxia (Raskind, 2004).
Primary Health Care Provider/Primary Health Care Provider Trainee.
Primary Health Care Provider is the term used in this study that refers to professional health
care providers and primary health care provider trainees who are medical students and
nursing students in training to become physicians and professional nurses, and nurse
practitioners or advanced practice nurses (APN). They provide health care services to older
adults in primary health care settings whose focus is on family or general practice,
geriatrics, internal medicine, neurology and psychiatry.
AD Education. Web based learner-focused instructional module about AD. The
definition used in this study describes the investigator-designed unit of instruction. The
education program focused on AD with emphasis on and seven content knowledge
domains with the intent to target primary healthcare providers. The module of instruction
presented a web-based instructional model designed to assist primary healthcare
providers in an effort to increase their knowledge of AD. Augmented by a PowerPoint
presentation, the module covered an easily accessible and efficient general overview of
AD to include treatment and management strategies in the care of older adults with
memory loss and cognitive impairment due to dementia caused by AD. Busy primary
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care providers need quick access to educational resources while caring for patients,
especially during routine clinical office visits, which increase the probability of early
detection of AD. This educational intervention covered specific course content about AD,
which included demographics, pathophysiology, diagnosis, treatment, community
resources, and differential diagnosis. The investigator also incorporated a few of the
features provided in the manuscript by Armstrong and Parsa-Parsi (2005).
Ceiling Effect. The ceiling effect is observed when the independent variable no
longer has an effect on the dependent variable, or the level above which variance in an
independent is no longer measurable. It occurs when a majority of values cluster at the
upper limit of a measurement scale. Hence, test scores have little variance.
Significance of the Study
Because AD is classified as the most common cause of dementia, education of
health care provider trainees on the topic of AD is the focus of this study. Primary health
care providers are usually the first clinicians to whom individuals present with symptoms
of dementia. Timeliness and accuracy of a dementia diagnosis are increasingly relevant in
respect to the growth of the aging U.S. population. The growing number of older adults
plagued by AD implies that primary health care providers have inherited an increasingly
important role in detection, diagnosis, and management of these patients and families.
This study attempts to increase content knowledge of AD among primary health
care providers in an effort to enhance early recognition of characteristic features of
Alzheimer’s dementia. The development of dementia due of Alzheimer disease should
not be viewed as a normal part of aging. It is therefore critical that AD dementia is
detected early. Early detection gives the provider, the individual, and family an
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opportunity to identify resources and initiate appropriate management options (Albert et
al., 2011c; Jack et al., 2011; Sperling et al., 2011; Valcour, Masaki, Curb, & Blanchette,
2000). Researchers have suggested that this strategy allows the individual with AD to
look forward to a better quality of life as the illness progresses (Chodosh et al., 2006a).
People expect health care providers practicing in the primary health care setting today to
have a high level of knowledge and skill to recognize various presentations of dementia
during clinical assessment of the older adult. Evidenced-based reviews have reported that
early indicators of cognitive decline due to dementia AD are commonly undetected,
misdiagnosed, or attributed to normal aging (Cordell et al., 2013).
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Chapter II
Review of the Literature
A literature search was performed to address level of knowledge of health care
providers in the primary health care setting and the relationship between early detection
and diagnosis of dementia due to AD. Numerous studies were generated after searching
key terms such as AD education, dementia, Alzheimer’s Disease Knowledge Scale,
primary health care providers, knowledge of AD, early detection, and primary health
care. Findings revealed that many physicians, researchers and educators have identified
diverse factors, which contribute to missed or delayed diagnosis of dementia in the
primary care setting. Research studies have been investigating vaccines, genetic
interventions, and hundreds of medications to conquer AD. Subsequently, there has been
an explosion of knowledge among scientific researchers related to the biology of AD,
biomarkers, genetics, care giving, health disparities, risk factors, testing therapies,
translation of new knowledge, detection and prevention (Cook et al., 2008; Mueller,
McConahey, Orvidas, Jenkins, & Kasten, 2010; Vaughn & Baker, 2001).
Second only to cancer, AD has predominated as one of the most feared illnesses
in the United States and around the world. According to the Alzheimer’s Disease 20122013 Progress Report, the U. S. Department of Health and Human Services (HHS)
unveiled the National Plan to Address Alzheimer’s Disease. This initiative was a
coordinated national effort designed to address major challenges presented by AD. Its
activities included identification of trends, exploration of opportunities in Alzheimer’s
research, assessment of the impact of AD, and it provided a mechanism to report
advances and challenges in Alzheimer’s research. Physicians and scientists have
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navigated new pathways never discovered before from their laboratories and medical
practices to expand their existing scope of AD.
Implementation of early detection strategies and management of dementia caused
by AD in primary care settings have offered clinical challenges for health care providers.
User-friendly practical guidelines for detection of dementia have been developed for busy
primary health care providers (Galvin & Sadowsky, 2012; Mueller, 2009; 2015; Vaughn
& Baker, 2001).
Theoretical Framework
Researchers have found that the web-based educational environment is
increasingly utilized by adult learners and should be adapted based on changing learning
needs (Cercone, 2008). Two conceptual educational theories were applied to build the
theoretical framework for this study: Self-Directed Learning (SDL) and the theory of
andragogy. SDL is described as an adult education concept where learning is selfplanned. Personal and informal learning concepts are incorporated which are commonly
influenced by individual learning needs during various life transitions (Roberson &
Merriam, 2005).
The theory of andragogy was primarily derived from adult learning with emphasis
on creation of self-directed learners who will be confident and accountable for their
choices. Malcolm Knowles, the theorist commonly associated with theory of andragogy,
articulated his theory for adult learning in the book, The Modern Practice of Adult
Education (Darden, 2014). Knowles (1980) defined andragogy as “the art of science of
helping adults learn” (Knowles, 1980, pg. 43). The underlying basis of andragogy
principles prioritize the process of learning as opposed to the content of the subject matter
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being taught in adult education. Andragogy addresses principles of instructional design
such as an adult’s readiness to learn, the role of the learner’s experiences, the instructor
as a facilitator of learning, an adult’s orientation to learning, and the learner’s selfconcept. The andragogy model for adult learning formulates a set of major assumptions
about how adults learn as quoted by Derrick Darden (2014):
The andragogy model is based on a set of four assumptions related to the
concepts that adult distance learners must possess the ability, the need and the
desire to control, and be responsible for their learning: The Adult learners’ selfprospective moves from dependency to independency of self-directedness.
Furthermore, the instructor must advocate a more practical, relevant, self-directed
and self-motivated instructional style (Darden, 2014, p. 810).
This postulate was applied in this study because adult learning theory places the
instructor in the role of facilitator who creates an atmosphere for self-directed learners
(Roberson and Merriam, 2005).
By integrating the theoretical concepts of andragogy and self-directed learning
into the structure of a web-based unit of instruction, the expectation is that it would
render the opportunity to effectively address AD educational needs of primary health care
providers. It would also acknowledge their needs as self-directed learners and validate
the role of the instructor as a facilitator who would direct the delivery of instructional
content. The web-based unit of instruction presented in this study employed these
essential features utilizing web-based technology to facilitate SDL.
Geriatric Education in the Health Professions
As early as 1994, leaders in medicine and medical education have strongly
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advocated a curriculum for medical students which essentially focused on clinical
geriatric training taught in long term care and acute care settings. Researchers have
reported that a high level of knowledge and confidence is necessary to recognize
dementia caused by AD. Evidence has shown that health science academic institutions
have incorporated geriatric education into the health professions curriculum for more
than three decades, but still struggle to meet the enormous needs of an aging society.
There is reason to wonder just how much formal education physicians and advanced
practice nurses receive as part of their formal education (Barry, 1994). Several research
reports included in this section were somewhat dated, but they served as necessary
references due to the paucity of more up to date resources.
Warshaw & Bragg (2003) conducted a longitudinal study of training and practice
related to geriatric medicine and fellowship programs in the United States through 2002.
Their study indicated that support for development of geriatric medicine programs came
from the National Institute on Aging, the Institute of Medicine, and Veterans Health
Administration initiatives. In addition, leadership and investments by the public sector
and private foundations contributed enormous support. Remarkable progress was made
in respect to geriatric medicine training as well as certification of internists and family
physicians in geriatric medicine. However, this growth did not match the number of
certified geriatricians in the workforce needed to meet the growing population of older
adults.
Bragg and Warsaw (2005) reported that experts in the various medical specialties
who served on residency review committees (RRCs) of the Accreditation Council for
Graduate Medical Education (ACGME) developed training standards to prepare residents
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and fellows to practice medicine. Program requirements were reviewed to identify
specific curriculum criteria related to geriatrics medicine training (Bragg & Warshaw,
2005). To determine whether changes had occurred since an earlier 2002 study, Warsaw
and colleagues comparatively conducted a similar national geriatrics workforce survey in
2005, initiated by the Association of Directors of Geriatric Academic Programs
(ADGAP). This status report suggested no significant changes. Geriatric training was
established as a three-year training program, most often offered in block format. Clinical
instruction was primarily structured around principles of geriatric care and training was
largely dependent on nursing home facilities, ambulatory care settings, and geriatric
assessment centers. Internal medicine residency programs focused training on preparation
of physicians to care for the baby boomers (Warshaw, Bragg, Thomas, Ho, & Brewer,
2006).
Bardach and Rowles (2012) conducted a case study and examined semi-structured
interviews of curriculum personnel in an effort to determine the progress of geriatric
education in several health professions. Findings revealed that geriatric training varied
among the health professions. Participants recognized the unique needs of older adults
and respected the inclusion of geriatric training. Several barriers to improving training
opportunities were identified, specifically, lack of geriatric-trained educators, absence of
financial incentives, and time restraints. Low student demand was also identified as a
barrier to training which was consequent to limited exposure to older adults and
gerontological stereotyping. Overall, geriatric medical education has been improving in
the last thirty years. It was suggested that new resources and new strategies are needed to
meet future challenges (Saunders, Yeh, Hou, & Katz, 2005; Bardach & Rowles, 2012).
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Unlike specialists in neurology, geriatrics and psychiatry, physicians and APNs who
specialize in family practice, providers in general practice and internal medicine often
lacked comprehensive education and experience related to dementia care (Parmar et al.,
2014; Vickrey et al., 2006; Callahan et al., 2006; Bryant-Lukosius, Dicenso, Browne, &
Pinelli, 2004; Newhouse et al., 2011; Baloch, Moss, Nair, & Tingle, 2010).
Various authors have investigated student perspectives related to prognostic tests
for AD and knowledge about this disease among students studying medicine and
psychology. A group of researchers in 1997 reported that students lacked adequate
knowledge, and perceived little opportunity to gain a good understanding about AD from
prognostic tests. Students argued the importance of such complex testing and doubted its
benefits. Few students preferred to have predictive tests themselves, especially when
there was no effective treatment for AD and the emotional burden of knowing. Disclosure
of an AD diagnosis allowed the opportunity to make plans for the future (Welkenhuysen,
Evers-Kiebooms, & Van den Berghe, 1997).
Jefferson (2012) and colleagues examined the effect of the Partners in
Alzheimer’s Instruction Research Study Program (PAIRS) on enhancement of medical
education in service related learning. On analysis of the reflective essays of medical
students, the investigators found that when medical students were given the opportunity
to be personally engaged in the daily lives of patients with AD dementia, they gained
humanistic insights, enriched understanding, and positive attitudes towards dementia.
Such experiences help medical students to embrace the concept the importance of treating
the person as well as the disease (Jefferson, et al., 2012).
In a research study of knowledge and abilities of nursing students, investigators
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used Palmore's (1988) Facts on Aging Quiz and the Alzheimer Disease Knowledge Test
(ADKT) developed by Dieckmann, Zarit, Zarit, and Gatz (1988). Older students, seniors,
and those who reported knowing more about AD scored higher on the instruments than
those students who had previous personal or educational experiences with AD. Having
knowledge of aging did not prove to be a factor in relationship to having knowledge of
AD (Edwards, Plant, Novak, Beall, & Baumhover, 1992).
A team of researchers used the ADKT in a study to assess knowledge of
practicing nurses about AD by comparing groups of nurses in the United States to nurses
in Hong Kong. This team of researchers found that nurses who were experienced with
AD patients, had specific training on AD, and reported greater knowledge about AD
were, indeed, more knowledgeable. Overall, their findings advocated more training for
nurses in the United States and in Hong Kong (Anderson, Day, Beard, Reed, & Wu,
2009; Nagy, Beal, Kwan, & Baumhover, 1994).
Accuracy of Primary Care Providers in Recognizing Alzheimer’s Disease
Early diagnosis of dementia of the Alzheimer's type benefit both patients and
caregivers. Various researchers have pointed out that general practitioners often
incorrectly recognize dementia. Similarly, some researchers have also made the
observation that physicians on a whole may not be adequately trained in geriatrics and
dementia care (Bradford, Kunik, Schulz, Williams, & Singh, 2009; Morley, Paniagua,
Flaherty, Gammack, & Tumosa, 2008; Savva & Arthur, 2015; Sayegh & Knight, 2013).
Educational intervention models have been successful in increasing the number of
AD diagnoses and improving perceptions, knowledge, and collaboration among health
care providers in primary care (Perry et al., 2008). Evidence from several case-
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management studies reported evidence that teaching sessions, decision-support software,
and modification of service pathways improved documentation of dementia diagnosis,
stakeholder satisfaction, provider care, and autonomy (Fortinsky et al., 2014).
Educational outcomes were more positive when practice protocols were utilized (Koch &
Iliffe, 2011).
Continuing Education Considerations
According to some intervention studies, geriatrics has not been consistently
infused in health science programs, and health care professionals lacked adequate
education in the area of geriatrics (Bardach & Rowles, 2012; Barry, 1994; Saunders et al.,
2005). The results of other studies indicated above average knowledge among health care
professionals and an interest in learning more about geriatrics. Preference for training
materials included videotapes and CD-ROM courses, and the preferred location for
educational activities was community-based. An interdisciplinary approach to geriatric
care was the preferred method of care management (Goins, Gainor, Pollard, & Spencer,
2003).
A study conducted by Chodosh and colleagues of primary care providers explored
the effect of a comprehensive care management program on knowledge, attitudes, and
perceptions of quality of dementia care in clinics. Analysis of the evidence showed few
differences in provider knowledge or attitudes in regards to dementia care. The
conclusion also suggested that this care model's effect on quality was primarily mediated
through other components of the care management program (Chodosh et al., 2006b).
Researchers in another study came to the consensus that primary care providers
customarily assessed older adults in primary care clinics, and subsequently these
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providers had the advantage to discover early indicators for AD. When confronted with
diagnostic or management challenges, referral to a specialist became the preferred
alternative by primary care providers in urban locations. This was rarely the norm for
primary care providers in rural locations because specialists may not have been easily
accessible (Galvin, Meuser, & Morris, 2012).
The Clinician Partners Program (CPP) represented an educational intervention to
afford rural health care providers an opportunity to access AD education as reported by
researchers. The primary impetus behind this innovative approach was to increase
knowledge and confidence of primary health care providers in the diagnosis and care of
patients with Alzheimer’s dementia. The program also served as a means to implement a
strategy to enhance recruitment of participants from rural communities in dementia
research. Participants, physicians, advanced practice nurses, social workers, and
psychiatrists who participated in the CPP engaged in a course of instruction which
included didactic, observational, and skill-based teaching strategies. Evaluation results
indicated that the CCP was an effective educational intervention and program goals were
accomplished as expected (Galvin et al., 2012).
Another study used a correlation research design to measure the influence of
ageism attitudes related to memory, aging and knowledge of AD among college students
and mental health professionals. Participants in the study completed the Knowledge of
Memory Aging Questionnaire, the ADKT and the Fraboni Scale of Ageism before and
after a lecture on normal and pathological memory issues in adulthood. The final analysis
revealed that mental health professionals had more positive attitudes about ageism than
college students (Jackson, Cherry, Smitherman, & Hawley, 2008).
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Pucci and associates recruited a sample of Italian general practitioners (GPs) and
administered an Italian version of the University of Alabama at Birmingham's
Alzheimer’s Knowledge Test for Health Professionals to verify the test’s ability to
differentiate AD specialists and non-specialists. The evidence suggested that continuing
medical education (CME) programs for GPs should largely focus on dementia (Pucci et
al., 2004a).
Barriers to Early Detection
Correcting biased perceptions about old age and dementia has been a daunting
challenge for many researchers. These attitudes have impeded the capacity of health care
providers to provide the best care for aging clients due to implicit bias. Many researchers
have cited various impediments to detection of dementia namely: extraordinary
proportions of misdiagnosis, incorrect usage of medications, lack of social service
referrals, and time restrictions. Other researchers discovered that a large number of
primary care physicians harbor defeatist perceptions about dementia. They perceive
memory loss as a normal indication of aging rather than viewing it as a medical condition
related to cognitive impairment. Health care professionals who use routine history and
physical examination seldom diagnose dementia during clinic visits as a common
practice. These findings supported the theory that individuals who presented with mild to
moderate memory and thinking changes have been rarely given a dementia diagnosis by
their primary care physician (Boise, Morgan, Kaye, & Camicioli, 1999a; Meuser, Boise,
& Morris, 2004). Boise (1999b) and Meuser (2004) quoted additional barriers to timely
diagnosis and treatment of dementia: “(1) Failure to recognize key symptoms and
respond accordingly, (2) perceived lack of need to diagnose, (3) limited time available for
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such assessment, and (4) negative attitudes about the importance of assessment and
differential diagnosis ” (Boise et al., 1999; Meuser et al., 2004). Their research suggested
that AD education for health care providers combined with use of screening tests in the
primary health care setting may be the key to identification of persons at risk for vascular
dementia and undiagnosed AD (Boise et al., 1999; Meuser et al., 2004).
Researchers have found that general practitioners (GPs) share similar views in
respect to clinical practice barriers that influence delays and misdiagnosis of dementia of
the Alzheimer’s type in clinical practice settings. Results of several studies reported
several reasons for deferment of early diagnosis: disclosure and communication of a
dementia diagnosis, diagnostic ambiguity during the early stages, inconsistent
consultation patterns, and lack of time. The majority of GPs preferred to identify signs
and symptoms of dementia at an early stage as opposed to diagnosis at more progressed
stages to provide individuals the opportunity to stay at home for a longer period of time
(Bamford, Eccles, Steen, & Robinson, 2007; van Hout, Vernooij-Dassen, Bakker, Blom,
& Grol, 2000).
Innovations in research have made a tremendous impact on enhancement of
knowledge related to the etiology of AD, early detection and diagnosis, treatment and
management. The health care arena for dementia care has changed for the better.
Physicians and nurse practitioners who provide primary care or specialty services to older
adults have advanced in their position as the preferred point of contact when individuals
and their families report observed changes in memory and thinking. Primary health care
providers have been inherently placed in a position to diagnose and treat dementia more
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often due to increased volumes of individuals with dementia and inadequate access to
memory care specialists (Callahan, Boustani, Weiner, et al., 2011).
From a public health perspective, researchers have reported that delayed
recognition of dementia in primary care has been reported in not only the United States,
but also detection of dementia syndromes has been problematic in the United Kingdom
(UK), especially at the early stages. Iliffe et al. (2012) endorsed increasing prevalence of
dementia in industrialized societies and recognized it as a substantial contributor to
disability. Similarly, as in United States, the combined cost of care for people with AD in
the UK was reported greater than the annual expenditure on heart disease, stroke and
cancer. A group of researchers in the UK found delayed diagnosis of dementia was
common in community settings, but the causes were poorly understood. Specialists
identified lack of diagnostic skills among primary care physicians as the main cause and
remedied these limitations with training and the use of brief instruments for assessment
of cognition. This strategy had little impact. Subsequently, integration of psychological,
social, and economic issues were considered in respect to the needs of individual patients
and their care givers and community resources were utilized (Iliffe et al., 2012).
It has been reported that AD has caused suffering among millions of people who
have been compelled to cope with their loved one's steady and irreversible decline in
cognition, functioning, and behavior. Primary care physicians may fail to recognize the
first signs of AD or misdiagnose the disorder, which perpetuates myths and fallacies
about the disease. Particularly, one misleading notion is that when the early signs of AD
dementia present themselves, this was considered "just old age" or "just senility" (Small
et al., 1997).
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Many dementia patients have benefited from progress that has been made in
understanding the diagnosis and treatment of AD and related disorders. Timely and
accurate diagnosis can help to avoid the use of expensive medical resources and allow
patients and family members time to prepare for future medical, financial, and legal
tribulations. While there has been no current therapy found that can reverse the
progressive cognitive decline associated with the disease, current drug treatments for
dementia of the Alzheimer’s type may temporarily improve symptoms of dementia.
Fortunately, several pharmacologic agents and psychosocial measures have been shown
to provide relief for depression, psychosis, and agitation often linked to dementia. Drug
treatment may help modestly with relative clinical stability for many patients if initiated
upon early diagnosis (Rodda & Carter, 2012).
Education and Training Needs of Primary Care Providers
A group of researchers conveyed that the matter of early detection was marginally
addressed in 1994 when the practice parameter, Diagnosis and Evaluation of Dementia,
was published. In 1997, the American Association for Geriatric Psychiatry, the
Alzheimer's Association and the American Geriatrics Society convened a Consensus
Conference on the Diagnosis and Treatment of Alzheimer Disease and Related Disorders.
As a result, the consensus panel which was comprised of experts from psychiatry,
neurology, geriatrics, primary care, psychology, nursing, social work, occupational
therapy, epidemiology, and public health advocated inclusion of documents on detection,
diagnosis, evaluation, and treatment of AD and dementia directed at primary care
providers (Daviglus et al., 2010; Lathren, Sloane, Hoyle, Zimmerman, & Kaufer, 2013;
Petersen et al., 2001).
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A workgroup was established in 2011 to update the criteria for diagnosing AD.
This workgroup was responsible for making the criteria appropriate for adaptation and
ease of application for health care professionals (McKhann et al., 2011). They explored
queries related to how providers distinguished changes in an individual’s normal memory
and thinking processes in comparison to other potential causes of cognitive decline. It
was the expectation that revised criteria would direct future research and advance
detection efforts for early changes that take place in the brain that could lead to the
development of AD.
According to their findings, experts suggested that the revised guidelines lacked
specific directives that would change the current methods used by health care providers
to diagnose AD. Their investigation motivated health care providers to consider
additional indicators that could mark the onset of dementia, such as progressive change in
judgment and problem solving abilities. As a result, awareness was raised among health
care providers about mild cognitive impairment (MCI). It was discovered that MCI may
progress to AD and that memory impairment was not always recognized as the first
symptom of AD. As a result, the workgroup made recommendations to implement
strategies that could be used to evaluate potential causes of memory loss and progressive
cognitive decline (Albert et al., 2011d; McKhann et al., 2011b; Robinson, Tang, &
Taylor, 2015).
Cordell (2013) and colleagues presented an assumption that if better screening
procedures were established and if diagnostic guidelines were widely disseminated,
clinicians would increasingly recognize MCI and closely monitor those persons at risk for
cognitive impairment and AD during the Annual Wellness Visit (AWV). The AWV
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algorithm was utilized in Cordell’s study, which was expected to provide primary care
providers with guidance on use of structured cognitive assessment tools to be used by
both providers and informants during the Annual Wellness visit. In addition, the goal of
the AWV was to influence those individuals who reported early signs of memory loss
that often progressed to AD. As a strategy to detect cognitive impairment, there was a
component of the AWV guidelines that allowed health care providers the opportunity to
be compensated. The results of this study recommended that the AWV be accompanied
by counseling related to available community resources, long-range planning options, and
education interventions (Cordell et al., 2013).
In review, the literature review identified numerous evidence-based sources
authored by groups of researchers and educators who have identified diverse factors that
contributed to missed or delayed diagnosis of AD in the primary care setting (Perry,
Draskovic, Lucassen et al., 2011). Use of practice guidelines were advocated as a primary
resource used by primary care providers as they sought innovative approaches to detect,
diagnose, and treat AD. Ongoing research efforts offer hope to countless dementia
patients and their families. Since research has advanced more quickly on the diagnostic
methods than on the therapeutic strategies, early biomarker diagnosis have been known to
offer the greatest advantage to researchers. The value of early detection and diagnosis of
AD in clinical settings can be optimized when AD knowledge is enhanced and more
practical, and possibly even preventative treatments become available.
There were clear implications for increased knowledge about AD among primary
health care providers in order to enhance early recognition of DAT. Web-based
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curriculum for health professionals often resulted in improved outcomes, and stronger
physician interest in CME (Crenshaw et al., 2010).
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Chapter III
Methodology
The primary purpose of the study was to systematically inquire about the impact
of AD education on level of knowledge about AD among primary health care providers
based on the standardized ADKS and its seven content knowledge domains. The
investigator examined a Web-Based learner-focused instructional method to determine
whether the ADKS model had an influence on knowledge level about AD. The
investigator identified two factors: AD education about Alzheimer’s disease
(independent variable) and level of knowledge based on the seven AD content knowledge
domains (dependent variable). A Web-based learner–focused instructional module about
AD was designed by the investigator as a means to assure comprehensive content
coverage and content relevance while upgrading conceptual knowledge of AD among
primary health care providers. The criteria used in the design of the AD instructional
module was based on Carpenter’s Alzheimer's Disease Knowledge Scale (ADKS). The
research hypothesis was stated as follows: primary health care provider trainees receiving
education would exhibit a significant increase in mean post-test total scores when
compared to their mean pretest scores and would exhibit an increased level of knowledge
about AD overall and within each of the seven content knowledge domains based on
Carpenter’s ADKS model compared to a control group.
Theoretical Framework
Researchers have found that the web-based educational environment has been
increasingly utilized by adult learners and should be adapted based on changing learning
needs (Cercone, 2008). The theoretical framework described as Self-Directed Learning
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(SDL) was applied in this study. SDL is described as an adult education concept where
learning is self-planned.
Integrating the theory of andragogy into the structure of a web-based unit of
instruction made it possible not only to address the needs of primary health care
providers, but also acknowledged their requirements as self-directed learners and
validated the role of the instructor as facilitator in delivery of instructional content.
Participant selection, reliability and validity properties of the knowledge assessment
instrument, instruments used to gather data, and data collection procedures were covered
in the following section.
Participant Selection
In this study, the investigator collaborated with program directors and faculty
members from two academic and clinical settings – a medical school and a college of
nursing in a metropolitan area of Missouri to select a convenience sample of 65 health
care provider trainees. After collecting data from the demographics survey, the original
number of registered participants (N=65) agreed to participate in the study. Three (3) of
the participants were eliminated because they partially completed the pre-test or post-test
criteria. Seven (7) participants did not complete the demographics survey, and they were
also eliminated. Consequently, two (2) of these seven (7) participants were the same
participants who were already eliminated because they only partially completed the pretest or post-test criteria. Upon completion of the elimination process, fifty-seven trainees
(N=57) completed the study. The study participants consisted of volunteer primary
health care provider trainees who were randomly assigned to the treatment group (N=30)
or the control group (N= 27). These health care provider trainees were identified as
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nursing students, medical students, residents, and fellows. Participants were expected to
have varying levels of existing knowledge and personal experience with AD. Some
participants may have had experience with AD because relatives or friends were
diagnosed with AD while others may have had no close relatives or friends who had
experienced AD. It was expected that health care providers in training, whose curriculum
included dementia care, would have some prior knowledge about AD.
Participants were limited to health care provider trainees who provided care to
adults in the age range of sixty-five years or older. As suggested, the rationale for
targeting primary care physician trainees and nurse trainees was based on the premise
that as students and graduate professionals, they would be more likely to be the first
health care providers to encounter individuals who demonstrated signs and symptoms of
dementia related to AD. These trainees would likely endure the challenge of managing
dementia care throughout the progression of an individual’s dementia illness (Salloway &
Correia, 2009).
Total time of involvement in the study was approximately 60 minutes with
consideration for previous knowledge and experience with AD. For time and effort,
program directors were given the option to offer a gift card or the addition of grade points
to encourage participation. No anticipated risks were associated with this research study.
Participation was strictly voluntary, and the researcher used caution to maintain
confidentiality. The delivery of instruction designed by the researcher was made available
to the participants by web-based learning. This method has been shown to be an
increasingly growing choice for primary health care professionals with demanding
schedules who seek easily accessible options for continuing education.
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Instruments
The following is a sequential description of what participants would expect once
an interest was expressed in study participation and access was gained into the study web
site.
Demographic survey. As seen in Appendix B, the demographic survey included
items related to individual demographics, such as: education; age range; race/ethnicity;
gender; professional field of practice; length of practice; and percentage of practice
focused on dementia care. Other items included percentage of patients diagnosed with
AD; a neuropsychiatric disorder or other dementing illness; percentage of patients who
resided in a long-term care facility; knowledge level about AD; confidence level; prior
experiences with AD, and most useful training materials. Except for questions 1, 4, 5, 6,
7, 14, 15, and 16 (see Appendix F), all items were measured on a Five-Point Likert Scale
where participants were given various options to respond based on the structure of the
questions within the survey. Google forms was used to create the demographics survey.
Alzheimer’s Disease Knowledge Scale (ADKS) pre/post-test survey. The
ADKS was employed in this study as the pre-test/post-test survey as it appears in
Appendix F. The Scale consists of 30 true-false items, resulting in a maximum score of
30. It was utilized to assess the knowledge of primary health care provider trainees about
AD before completion of the AD instructional module. Although the researcher
recognized that the ADKS was not an exhaustive assessment tool, it was also utilized
because of its demonstrated ease of use, measures of reliability and validity, and
applicability to test knowledge of AD among different groups; namely, health care
professionals, students, caregivers, and lay people. The rationale for utilizing the ADKS
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as the post-test evaluation was to assess change in knowledge level of health care
providers about AD after completing the AD unit of instruction both generally and within
seven content knowledge domains (Carpenter et al., 2009).
Reliability and validity of the ADKS. The ADKS has been shown to be an
appropriate assessment and it has demonstrated good psychometric properties. An
analysis of the scale's psychometric properties suggested it had adequate test-retest
reliability, r = .81, p < .00, and has internal consistency, α = .71, as well as adequate
validity (content, predictive, concurrent, and convergent) (Carpenter et al., 2009).
ADKS model. The researcher developed a model to visually display the seven
content knowledge domains as shown in Figure 1 Each of the 30-items on the test were
classified into one of the seven content knowledge domains. The domains have been
identified as the following: life impact (items 1, 11 and 28); risk factors (items 2, 13, 18,
25, 26 and 27); symptoms (items 19, 22, 23, 30); and treatment and management (items 9,
12, 24 and 29). In addition, the remaining domains included assessment and diagnosis
(items 4, 10, 20 and 21); care giving (items 5, 6, 7, 15 and 16); and course of the disease
(items 3, 8, 14 and 17). Examination of change in the seven content knowledge domain
scores allowed assessment of the unit of instruction for each of the domains.
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Life Impact
1, 11, 28
Course of the
disease

Risk Factors
2, 13, 18, 25,
26, 27

3, 8, 14, 17

Carpenter's
ADKS
Model

Care Giving

Symptoms

5, 6, 7, 15, 16

19, 22, 23, 30

Assessment &
Diagnosis
4, 10, 20, 21

Treatment
/management
9, 12, 24, 29

Figure 1. Carpenter's ADKS model of content knowledge domains. The knowledge
content domains are shown with the scale’s item numbers associated with that domain.
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Web-based learner-focused instructional module. Following completion of the
pre-test, participants were directed to complete the Web-Based Learner-Focused
Instructional module (See Appendix D). This instructional module about AD was
developed by the investigator to serve as an accessible educational resource for health
care providers to increase knowledge about AD, and subsequently, to augment efforts in
early detection of cognitive impairment in the primary care setting. The content
presented in a Power-Point Presentation enabled easy access to an efficient and
comprehensive overview of AD.
Specific content of the Web-based learner–focused instructional module about
AD was included to enrich the knowledge of health care providers about AD. Participants
were able to complete several learning objectives: 1) Outline the characteristics and effect
of AD; 2) Summarize the pathophysiological changes in the brain related to dementia and
Alzheimer's disease; 3) Review clinical manifestations of AD in various stages; 4)
Identify the goals and components of the diagnostic workup; 5) Describe the appropriate
pharmacological and non-pharmacological management of AD, 6) Discuss components
of care in working with patients with AD, including planning issues facing the family
after the diagnosis is made, rehabilitation, and management of coexisting illnesses; 7)
Describe interventions for impaired communication; 8) Describe several behavioral
management skills and examples of successful interventions for specific behaviors
common to AD patients; 9) Describe the care required by those with end-stage
Alzheimer's disease; and 10) Describe interventions for providing support to the family
(Carpenter et al., 2009).
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Procedure
An application was submitted to the University of Missouri Saint Louis Institutional
Review Board to request exempt review, after which approval to conduct the study was
granted.
Informed consent. Informed consent was obtained from all participants by
directing them to access the investigator’s web site to invite their participation in the
study prior to initial participation in the research study as shown in Appendix A. For the
purpose of advertisement and as a strategy to contact potential candidates, an
informational flyer was provided to interested participants. The purpose of the flyer was
threefold: to develop a means by which to advertise the research study; to offer a detailed
overview of study components to those who expressed an interest in participating in the
study; and to give directions related to how to obtain on-line consent. If interested, each
potential subject was given the option to “Agree” or “Disagree” to participate in the
study. All participants who selected “Agree” were prompted to establish a computergenerated username and password in order to proceed with completion of study
components as a research subject. At all times, the investigator remained anonymous to
the identity of the study participants. Only after electronically accessing the on-line
research link “AD Education” were potential participants able to review the terms of the
informed consent for participation as described in the informational flyer. All information
collected for this study was coded so that no individual data was linked to a particular
participant. This coded data and the data collected from the assessment instruments was
analyzed using a XL Miner Analysis Toolpak add-on for Google Sheets. Information
linking individual participants to demographic and content scores was destroyed once the
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data files were constructed and successful analysis was completed.
Confidentiality. Confidentiality and anonymity were preserved by application of
a number-coding system regarding identification links between individual names of
participants to demographic data and test scores. All data collected from participants in
this study was coded so that no scores would be linked with respect to any individual
participant. Coded data and data files were assembled from the assessment instruments.
Data has been stored and secured in Google Sheets files after data analysis was
successfully analyzed and finalized using XL Miner Analysis Toolpak add-on for Google
Sheets software.
After the informed consent was obtained participants were given the demographic
survey. After completion of the demographic survey, the participants (N=57) were
randomized into two (2) groups, the Treatment Group (X) (N=30) and the Control Group
(Y) (N=27). Knowledge of AD in both groups then was assessed with the ADKS.
Treatment Group participants were tested on the ADKS before and after participating in
the web-based, learner-focused instructional module. Study components were accessed
by participants from a Web site established by the researcher. The Control Group
participants repeated the ADKS after approximately 60 minutes.
Design
The primary purpose of the study was to systematically inquire about the impact of AD
education on level of knowledge of AD among primary health care providers based on
Carpenter’s (2009) standardized ADKS. The secondary purpose of this investigation was
to determine the level of knowledge about AD among primary health care providers
based on the AD seven content knowledge domains as assessed by the ADKS. It was
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hypothesized that primary health care provider trainees receiving education would exhibit
a significant increase in mean post-test total scores when compared to their mean pretest
scores and would exhibit an increased level of knowledge about AD in each of the seven
content knowledge domains based on Carpenter’s ADKS model compared to a control
group. Two variables were identified: AD education (independent variable) and level of
knowledge about AD overall and in seven content knowledge domains ADKS score
(dependent variable). In this study, a quasi-experimental design was implemented, and a
2 x 2, group by time of testing, factorial design with repeated measures on time of testing
was operationalized as illustrated in Figure 2.

X2

X1

Treatment

Pretest

Post Test

A

B

C

D

Mean

Difference

Group
Control
Group
Mean
Difference

Figure 2. 2x2 Factorial Design
The 2 x 2 factorial design, the simplest of the factorial designs, involved two
factors in this experiment. The 2 x 2 Factorial Design permitted the study of the effects of
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the two levels of treatment (X1) while X2 represented the two time of testing levels, the
pretest and the posttest. As demonstrated in Figure 2:
•

Let X1 represent two groups, the treatment and control groups and let X2
represent the two tests, the pretest and the posttest.

•

Participants (N=57) were assigned at random to each of four possible
combinations of experimental treatments.

•

Group A was exposed to the pretest and Group B is exposed to the posttest.
Group C was exposed to the pretest and Group D is exposed to the posttest.

•

After a period of 60 min, the achievement scores of each participant was
measured and the mean score of each of the groups was recorded in their
appropriate cells.

•

Mean scores were also computed for the pair of groups exposed to the pretest
and the posttest. These combined mean scores were placed in their respective
row or column.
The two-way Analysis of variance (ANOVA) is an extension of the one-way

ANOVA that examines the influence of two different categorical independent variables
on one continuous dependent variable. This statistical technique compares the mean
difference between groups that have been split into two levels of the independent variable
or factor. As a statistical technique to test the null hypothesis, the ANOVA with repeated
measures on the second factor was utilized. The primary purpose of a two-way ANOVA
with repeated measures was to determine whether there was an interaction between the
independent variables and the dependent variable. The two-way ANOVA aimed not only
to assess the main variable effect of each level of the independent variables, but also to
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determine whether or not there was any interaction between them. The interaction effect
occurs when the effect of one variable depends on the value of another variable (Isaac &
Michael, 1995).
A mixed design Analysis of Variance was utilized to test for mean differences
between two independent groups while subjecting participants to repeated measures.
Thus, in this mixed design ANOVA model, one factor acted as a between-participants
variable and the other acted as a within-participants variable (Isaac & Michael, 1995b).
In this study, one mean represented the experimental group (treatment group)
which received the Web-based learner-focused unit of study about AD as the treatment
condition and the second mean represented the control group which was not exposed to
the treatment condition. This study examined the effects of one AD instructional method
and utilized repeated measures (pretest-posttest) to assess level of AD knowledge based
on analysis of mean test scores.
While ANOVA is the first step in the analysis of the 2 x 2 factorial design, it is
only a preliminary and exploratory tool. The analysis of variance statistical technique
should answer the question: Is the variability between groups large enough in comparison
with the variability of within groups variability to justify the inference that the means of
the population from which the different groups were sampled are not all the same? More
specifically, if the variability between group means was large enough, one could
conclude that it probably came from a different population and that there would be a
statistically significant difference present in the data.
The particular statistical test utilized to yield the answer was the F-ratio. If an Fratio was obtained, the researcher would know that somewhere in the data something
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represented by the following equation:

F=

Between Group Variance
____________________
Within Group Variance
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Chapter IV
Results
This study operationalized the 2 x 2, group by time of testing, Factorial Quasiexperimental design with repeated measures on time of testing using the Analysis of
Variance (ANOVA) statistical technique to test the hypothesis. The Two-Way Analysis
of Variance examined the influence of two levels of the independent variables on one
continuous dependent variable. The two-way ANOVA compared the mean difference
between groups that have been split into two levels of the independent variable or factor
(Isaac & Michael, 1995). The primary purpose of a two-way ANOVA was to understand
if there was an interaction between the two groups on the dependent variable. The TwoWay ANOVA aimed not only to assess the main variable effect of each independent
variable, but it also determined if there was any interaction between them.
Design
The primary purpose of the study was to systematically inquire about the impact
of AD education on level of knowledge of AD among primary health care providers as
measured by Carpenter’s (2009) ADKS. The secondary purpose of this investigation was
to determine the level of knowledge about AD among primary health care providers
based on the AD seven content knowledge domains. It was hypothesized that primary
health care provider trainees receiving education will exhibit a significant increase in
overall mean post-test total scores when compared to their mean pretest scores and will
exhibit an increased level of knowledge about AD in each of the seven content
knowledge domains based on Carpenter’s ADKS model, compared to a control group.
Two variables were identified: AD education (independent variable) and level of
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knowledge about AD in total or in seven content knowledge domains (dependent
variable).
The Quasi-experimental design used in this study was the 2 x 2 Factorial Design
which is commonly described when two or more factors in an experiment are involved.
Such designs are classified by number of levels of each factor and the number of factors.
Known as the simplest of the factorial designs, the 2 x 2 Factorial Design permitted the
study of the effects of the two treatments in this study, each of which was varied in two
ways. This study examined the effects of an AD instructional method and utilized
repeated measures of knowledge of AD based on analysis of mean test scores (Isaac &
Michael, 1995).
The hypothesis stated in this study was: primary health care provider trainees given
education will exhibit a significant increase in mean post-test total scores when compared
to their mean pretest scores and will exhibit an increased level of knowledge about AD in
each of the seven content knowledge domains based on Carpenter’s ADKS model
compared to a control group.
A directional research hypothesis was made by the researcher to predict a positive
or negative difference, change, relationship, or difference between the two variables of a
population. In this study, it was utilized to predict a positive or negative difference
between the treatment group and the control group. Based on accepted theory, a onetailed statistical test is also known as a directional test in which the critical area of a
distribution is one-sided, so that it is either greater than or less than a certain value, but
not both. The normal distribution for the treatment group and the control group are
displayed in Figures 3. and 4.
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Figure 3. ADKS Scores of treatment group

Figure 4. ADKS Scores of control group.
There were three pairs of null hypotheses and alternative hypotheses for the twoway ANOVA:
H0: The means of the groups are equal
H1: The means of the groups are different
H0: The means of the control group are equal
H1: The means of the control group are different
H0: There is no interaction between the treatment and control groups
H1: There is an interaction between the treatment and control groups
The null hypotheses tested by this design for each measure were:
1.

There is a significant difference among the means of the two treatment groups and
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the means of the two control groups for the dependent measures of the ADKS scores.
2.

There is a significant difference among the means of the two treatment groups on

the dependent measures of the ADKS.
3.

There is a significant interaction between the means of the two treatment groups

and the means of the two control groups for the dependent measures of the ADKS scores.
Analysis of Variance Assumptions for Repeated Measures. A Single-Factor
Repeated-Measures ANOVA has five required assumptions and they have been listed as
the following:
1. Sample data are continuous.
2. The independent variable is categorical
3. Extreme outliers have been removed
4. Sample groups are normally distributed
5. Sphericity exists across all groups
Assuming that the first four required assumptions for repeated-measures ANOVA
have been met, sphericity should now be evaluated. Sphericity exists when the variances
of the differences between data pairs from the same participants are the same across all
possible combinations of sample groups. Remember that all sample groups for a
Repeated-Measures ANOVA test consist of measurements taken from the same set of
participants at different time intervals or in different conditions. Violation of sphericity
makes a Repeated-Measures ANOVA test more likely to produce a false positive or a
Type 1 error.
When there is uncertainty that sphericity is exists, a correction should be applied
to both degrees of freedom which will increase the final p-value of the Repeated-
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Measures ANOVA test. Increasing the p-value reduces the power of the test (makes it
less likely that the test will detect a difference) in order to compensate for the test’s
increased tendency to produce a false positive result due to the data’s violation of
sphericity error.
Epsilon estimation corrections. If the sphericity requirement has been violated,
then the degree to which sphericity is violated needs to be calculated. The statistic that
describes how much sphericity is violated is called an Epsilon Estimation. Epsilon is a
number between 1 and 0. The further from 1 that Epsilon is, the greater the violation of
Sphericity.
Sphericity can only be estimated because the available data are sample data and
not population data. There are two methods commonly used to estimate Epsilon: the
Geisser-Greenhouse procedure and the Huynd-Feldt procedure. The estimate of
Sphericity (Epsilon) that is calculated for each of these procedures is used to correct the
degrees of freedom between and the degrees of freedom error in a way that makes the test
less powerful by increasing the final p-value.
The data in this study for the ADKS scores and the seven content knowledge
domains, showed that the Geisser-Greenhouse and the Huynd-Feldt epsilon estimations
were both 1, and therefore, no correction was needed because sphericity was not violated.
In this study, the selected significance level was α =.05 which represents the
probability of rejection of the null hypothesis when it would be true. If the p-value was
smaller than the α = .05, the investigator would reject the null hypothesis. If the F-value
was greater than the f-critical, the null hypothesis would be rejected. If the F- value was
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less than the f-critical, then the null hypothesis would be accepted.
Statistical Analysis Results
The characteristics of participants within six subgroups of primary health
providers were presented in Table 1.
Table 1

Resident

n=2

n=8

n=14

n=12

2
0

8
0

14
0

11
1

0 (0)

1 (13)

2 (14)

7 (58)

0 (0)

2 (100)

7 (87)

12 (86)

5 (42)

1 (100)

2 (100)

6 (75)

14 (100)

6 (50)

1 (100)

0 (0)

1 (12.5)

0 (0)

3 (25)

0 (0)

0 (0)

1 (12.5)

0 (0)

0 (0)

0 (0)

0 (0)
0 (0)

0 (0)
0 (0)

0 (0)
0 (0)

3 (25)
0 (0)

0 (0)
0 (0)

2
0
0

7
1
0

12
1
1

0
0
12

Fellow

4th Yr.
Nursing
Students

3rd Yr.
Nursing
Students

N=57
n=20
Age(Years)
30-50
56
20
>50
1
0
Gender
Male N (%)
14 (25) 4 (20)
Female
43 (75) 16 (80)
N (%)
Race
Caucasian
45 (79) 16 (80)
N (%)
African
American
5 (9)
1 (5)
N (%)
Hispanic
3 (5)
2 (10)
N,%
Asian N,%
3 (5)
0 (0)
Other N ,%
1 (2)
1 (5)
Education
BS/BA
38
17
MS/MA
5
3
MD/Ph.D.
14
0
Note. * indicates out of range.

2nd Yr.
Nursing
Students

1st Yr.
Nursing
Students

Participants

Characteristics

Characteristics of the Subgroups (M and SD; n and %)

n=1
1
0

Scores on the ADKS revealed a difference across the subgroups of participants
who likely showed a different level of knowledge about AD (see Table 2). Residents

0
0
1
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scored better on the ADKS than any other subgroup followed respectively by the 2nd year
nursing students, the 4th year nursing students, and the 3rd year nursing students.
Internal Consistency
Cronbach’s Alpha was used to identify the internal consistency of the
demographic survey instrument. The average inter-item correlation for all participants
was α = .79. The internal consistency of the survey used in this study was acceptable
r =.50, p < .001. In this study, the correlation for the treatment group showed r = .85 and
the correlation for the control group showed r = .62. See Appendix I for graphs related to
the ADKS scores of the subgroups.
ADKS scores. The mean pre- and posttest total scores on the ADKS are shown in Table
2. The first factor consisted of two levels of ADKS scores, the treatment group and the
control group. The second factor consisted of two levels for time of testing, the pretest
and the posttest. One mean represented the treatment group which received the
instructional module of study about AD as the treatment condition and the second mean
represented the control group which was not exposed to the treatment condition.
Participants were assigned at random to each of two possible combinations of the
treatment groups. The treatment group was exposed to the pretest and the posttest. The
control group was exposed to the pretest and to the posttest.
The treatment group had higher scores on both the pretest and posttest and both
groups scored higher on the posttest. There was an increase in scores between pretest and
posttest scores for the treatment group.
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Table 2
Two by Two Factor: ADKS Scores
ADKS Scores
Treatment
Control
M
Difference

Pretest
23.90
22.47

Post test
25.37
23.47

23.19
-1.43

24.42
-1.90

M
24.64
22.97

Difference
1.47
1.00

Figure 5. shows a graph of the data in Table 2 which showed the interaction of
group and time of testing. There was no significant interaction between the means of the
treatment group (24.64) and the control group (22.97). Hence, there was no differential
benefit from the instructional module realized by the treatment group.
26.00
25.50
25.00

Means

24.50
24.00
23.50
23.00
22.50
22.00
21.50

21.00
Pretest

Post test

Time of Testing
Treatment

Figure 5. Interaction of group and time of testing

Control
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Results of the two-way ANOVA, shown in Table 3, indicated the treatment group
had higher scores than the control group, F(1, 58) = 4.72, p < .03. The posttest scores
were significantly higher than the pretest scores, p < .00. The interaction of group by time
of testing was not significant, p > .53. The research hypothesis was rejected since the
education received by the treatment group did not improve the mean post test scores over
and beyond improvement of the control group on the post test.
Table 3
ANOVA: ADKS Scores
Source of Variation
Between Subjects
- Groups
- Error
Within Subjects
- Testing
- Interaction
- Error
Total

SS
1107.20
83.33
1023.87
290.00
45.63
1.63
242.73
1397.20

df
59.00
1.00
58.00
60.00
1.00
1.00
58.00
119.00

MS

F

p

F crit

83.33
17.65

4.72

0.03

4.01

45.63 10.90
1.63 0.39
4.19
11.74

0.00
0.53

4.01
4.01

Descriptive results of ADKS Scores for underclassmen, 4th year nursing
students, and residents. On examination of the mean pre and posttest scores for
knowledge of the ADKS for underclassmen (1st, 2nd, and 3rd Year nursing students
combined), 4th Year nursing students, and residents (the fellow was combined with the
residents) as shown in Table 4, there was a difference between the group means for the
ADKS scores. The data demonstrated a difference in knowledge levels as evidenced by
ADKS scores from the pretest to the posttest. The comparison between the mean scores
and standard deviations for the underclassmen (24.08, 1.06), 4th year nursing students
(26.04, 1.26), and residents (25.21, 0.11) indicated that the 4th year nursing students

Running head: INSTRUCTION AND ALZHEIMER’S DISEASE KNOWLEDGE

54

showed the highest mean scores. The 4th year nursing students (25.14) and the residents
(25.13) showed similar pretest scores and the 4th year nursing students gained (1.79) more
knowledge than the residents (0.16). The underclassmen had the lowest pretest scores
(23.33), however, they showed an increased gain in AD knowledge (1.50).
Table 4
Means of ADKS Scores for Underclassmen, 4th Year Nursing Students and
Residents
Subgroups
N= 57

Pretest

Post test

M

SD

Difference

Underclassmen*
N=30

23.33

24.83

24.08

1.06

1.50

4th year Nursing
Students
N=14

25.14

26.93

26.04

1.26

1.79

Residents*
N=13

25.13

25.29

25.21

0.11

0.16

*Note: 1st, 2nd, and 3rd year nursing students combined.
*Residents and fellow combined.
The one-way ANOVA in Table 5 which shows the results of the ADKS scores for
underclassmen, 4th year nursing students, and residents indicated that there was no
statistical difference in knowledge level between the groups, F(2, 3) = 2.11, p > 0.27.
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Table 5
ANOVA: ADKS Scores for Underclassmen, 4th Year Nursing Students, and Residents
Source of Variation

SS

df

MS

F

p

F crit

Between Groups

3.84

2

1.92

2.11

0.27

9.55

Within Groups

2.73

3

0.91

Total

6.57

5

Table 6 shows the seven ADKS content knowledge domains and the percentage
of correct scores among the healthcare provider trainees. Four domains stood out as
having the lowest scores; Symptoms (percent correct) = 79%, Risk Factors (percent
correct) = 80%, Care Giving (percent correct) = 84%, and Life Impact (percent correct) =
87%.
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Table 6
Scores by Subgroup and Content Knowledge Domain

M/SD

M/SD

M/SD

M/SD

2.45

3.00

2.38

2.79

2.67

3.00

(0.24)
6

4

4

Management
Assessment

4.82

(0.38) (0.00) (0.22) (0.37) (0.38) (0.00)
80%

3.14

3.65

4

3.61

79%

4.18

91%

3.70

Disease

(0.11)

4.38

4.86

4.83

5.00

2.90

3.50

3.00

3.43

3.33

2.00

3.75

4.00

3.25

3.64

3.75

3.00

(0.19) (0.00) (0.50) (0.43) (0.32) (2.00)
90%

3.65

3.50

2.63

3.93

3.83

4.00

(0.19) (1.00) (1.03) (0.14) (0.19) (0.00)
84%

(0.49)
Course of the 4

5.00

(0.81) (1.00) (0.71) (0.52) (0.54) (2.31)

(0.25)
5

4.95

(1.09) (1.55) (1.00) (0.84) (0.61) (2.45)

(0.26)

& Diagnosis
Care Giving

Fellow

M/SD

87%

(0.52)
Treatment/

Residents

M/SD

2.60

(0.76)
Symptoms

4th Yr. Nursing
Students

% Correct

3

Question
Risk Factors

3rd Yr. Nursing
Students

M/SD

Life Impact

# Items

Domain

2nd Yr. nursing
Students

Participants

1st Yr. Nursing
Students

Professional Health Care Provider Trainees

4.15

4.50

3.75

4.36

4.33

3.00

(0.58) (1.12) (0.99) (0.47) (0.56) (2.74)
93%

3.60

4.00

3.25

3.93

3.83

4.00

(0.16) (0.00) (0.29) (0.14) (0.19) (0.00)

56
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Analysis of Variance Results for the Domain Scores.
It would be valuable to know whether the instructional module improved
knowledge in any or all of the seven content knowledge domains. Therefore, seven
additional ANOVAs were conducted with each domain score as the dependent variable.
The research hypothesis was analyzed for the independent variable of treatment and the
dependent variable of ADKS total scores and seven content knowledge domain scores.
The summary of the two-way factorial design of the ADKS mean scores for the seven
content knowledge domains were reported in Tables 7, 9, 11, 13, 15, 17, and 19. The
summary of the two-way ANOVA that shows the knowledge levels between the group
scores, the difference in the pre-posttest scores, and timing of interaction effect are
displayed in Tables 8, 10, 12, 14, 16, 18, and 20.
Life impact domain. The treatment group scored higher than the control group
and both groups scored higher on the posttest (see Table 7).
Table 7
Two by Two Factor: Life Impact Domain
Life Impact
Treatment
Control

Pretest
24.67
23.33

Post Test
25.00
24.33

M
24.83
23.83

M
Difference

24.00
-1.33

24.67
-0.67

24.33

Difference
0.33
1.00

The ANOVA for the Life Impact Domain indicated that there was no significant
difference in knowledge levels between the groups, F(1, 4) = 0.49, p > .52 (see Table 8).
There was no significant difference in pre- and posttest scores, p > .56 and no significant
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group by time of testing interaction effect, p > .77. Hence, the null hypothesis was accepted
for the Life Impact Domain.
Table 8
ANOVA: Life Impact Domain
Source of Variation
Between Subjects
- Groups
- Error
Within Subjects
- Testing
- Interaction
- Error
Total

SS
27.67
3.00
24.67
15.00
1.33
0.33
13.33
42.67

df
5.00
1.00
4.00
6.00
1.00
1.00
4.00
11.00

MS

F

p

F crit

3.00
6.17

0.49

0.52

7.71

1.33
0.33
3.33
3.88

0.40
0.10

0.56
0.77

7.71
7.71

Risk factor domain. The treatment group scored higher than the control group at
both testing times in the Risk Factor Domain (see Table 9). Both groups scored higher at
the posttest.
Table 9
Two by Two Factor: Risk Factors Domain
Risk Factors
Treatment
Control

Pretest
22.33
21.50

Post test
23.83
22.00

M
Difference

21.92
-0.83

22.92
-1.83

M
23.08
21.75

Difference
1.50
0.50

The ANOVA shows that there was no signficant difference in knowledge levels
between the groups in the Risk Factor Domain, F(1, 10) = 0.53, p > .48 (see Table 10).
There was no signifiant difference in pre- and posttest scores, p > .41 and no significant
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group scores by the time of testing interaction effect, p > .68. The null hypothesis was
accepted for the Risk Factor Domain.
Table 10
ANOVA: Risk Factors Domain
Source of Variation
Between Subjects
- Groups
- Error
Within Subjects
- Testing
- Interaction
- Error
Total

SS
210.83
10.67
200.17
89.00
6.00
1.50
81.50
299.83

df
11.00
1.00
10.00
12.00
1.00
1.00
10.00
23.00

MS

F

p

F crit

10.67 0.53
20.02

0.48

4.96

6.00 0.74
1.50 0.18
8.15
13.04

0.41
0.68

4.96
4.96

Symptoms domain. The treatment group scored higher than the control group at
both times of testing in the Symptoms Domain (see Table 11). The treatment group
scored marginally higher on the posttest, but the control group’s mean decreased on the
posttest.
Table 11
Two by Two Factor: Symptoms Domain
Symptoms
Treatment
Control

Pretest
23.5
21.75

Post Test
24
20.75

M
23.75
21.25

M
Difference

22.625
-1.75

22.375
-3.25

22.5

Difference
0.5
-1

The ANOVA indicates there was no significant difference in knowledge between
the groups in the Symptoms Domain, F (1,6) = 1.15, p > .33 (see Table 12). There was no
signficant difference in pre- and posttest scores, p > .79 and no significant group by time
of testing interaction effect, p > .44. The null hypothesis was accepted for the Symptoms
Domain.
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Table 12
ANOVA: Symptoms Domain
Source of Variation
Between Subjects
- Groups
- Error
Within Subjects
- Testing
- Interaction
- Error
Total

SS
156.00
25.00
131.00
22.00
0.25
2.25
19.50
178.00

df
7.00
1.00
6.00
8.00
1.00
1.00
6.00
15.00

MS

F

p

F crit

25.00 1.15
21.83

0.33

5.99

0.25 0.08
2.25 0.69
3.25
11.87

0.79
0.44

5.99
5.99

Treatment/management domain. The treatment group scored higher than the
control at both times of testing (see Table 13). Both groups scored higher at the posttest,
the treatment group by a wider margin.
Table 13
Two by Two Factor: Treatment/Management Domain
Treatment/Management
Treatment
Control

Pretest
25.00
24.75

Post Test
27.00
25.00

M
Difference

24.88
-0.25

26.00
-2.00

M
Difference
26.00
2.00
24.88
0.25
25.44

The ANOVA yielded no significant differences in knowledge levels between the
group in the Treatment/Management Domain, F(1,6) = 0.44, p > .53 (see Table 14).
There was no significant difference in pre-and posttest scores, p > .21 and no significant
group by time of testing interaction effect, p > .32. The null hypothesis was accepted for
Treatment/Management.
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Table 14
ANOVA: Treatment/management
Domain
Source of Variation
Between Subjects
- Groups
- Error
Within Subjects
- Testing
- Interaction
- Error
Total

SS
74.44
5.06
69.38
23.50
5.06
3.06
15.38
97.94

df
MS
F
7.00
1.00 5.06 0.44
6.00 11.56
8.00
1.00 5.06 1.98
1.00 3.06 1.20
6.00 2.56
15.00 6.53

p

F crit

0.53

5.99

0.21
0.32

5.99
5.99

Assessment and diagnosis domain. The treatment group scored higher than the
control group at both testing times (see Table 15). Both groups scored higher on the
posttest.
Table 15
Two by Two Factor: Assessment & Diagnosis Domain
Assessment & Diagnosis
Treatment
Control
M
Difference

Pretest
26.50
22.25
24.38
-4.25

Post Test
M
Difference
28.25
27.38
1.75
23.25
22.75
1.00
25.75
-5.00

25.06

The ANOVA indicates that there was a significant difference between the groups,
F(1, 6) = 11.70, p < .01 (see Table 16). There was no significant difference in pre- and
posttest scores, F(1, 6) = 4.84, p > .07, and no significant group by time of testing
interaction, F(1, 6) = 0.36, p > .57. While there was an increase in scores between the
groups, this difference was pronounced even on the pretest, and the instructional module
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widened the difference between the groups only marginally. Hence, the null hypothesis
was accepted.
Table 16
ANOVA: Assessment & Diagnosis
Domain
Source of Variation
Between Subjects
- Groups
- Error
Within Subjects
- Testing
- Interaction
- Error
Total

SS
df
MS
F
129.44 7.00
85.56 1.00 85.56 11.70
43.88 6.00 7.31
17.50 8.00
7.56
1.00 7.56 4.84
0.56
1.00 0.56 0.36
9.38
6.00 1.56
146.94 15.00 9.80

p

F crit

0.01

5.99

0.07
0.57

5.99
5.99

Care giving domain. The control group scored somewhat higher than the
treatment group at both testing times (see Table 17). Both groups scored higher on the
posttest by a modest amount.
Table 17
Two by Two Factor: Care Giving Domain
Care Giving
Treatment
Control

Pretest
22.20
23.40

Post Test
23.00
24.60

M
22.60
24.00

M
Difference

22.80
1.20

23.80
1.60

23.30

Difference
0.80
1.20

The ANOVA shows there was no significant difference in knowledge levels
between the groups in the Care Giving Domain, F (1, 8) = 0.39, p > .55 (see Table 18).
There was no significant difference in pre- and posttest scores, p > .09 and no significant
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group by time of testing interaction effect, p > .71. The null hypothesis was accepted for
the care giving domain.
Table 18
ANOVA: Care Giving Domain
Source of Variation
Between Subjects
- Groups
- Error
Within Subjects
- Testing
- Interaction
- Error
Total

SS
210.20
9.80
200.40
16.00
5.00
0.20
10.80
226.20

df
9.00
1.00
8.00
10.00
1.00
1.00
8.00
19.00

MS

F

p

F crit

9.80 0.39
25.05

0.55

5.32

5.00 3.70
0.20 0.15
1.35
11.91

0.09
0.71

5.32
5.32

Course of the disease domain. The treatment group score higher than the control
group at both times of testing (see Table 19). Both groups scored better at the posttest.
Table 19
Two by Two Factor: Course of the Disease Domain
Course of the Disease
Treatment
Control
M
Difference

Pretest
24.50
22.50

Post Test
27.75
25.00

23.50
-2.00

26.38
-2.75

M
Difference
26.13
3.25
23.75
2.50
24.94

The ANOVA shows that there was no significant difference between the groups,
F (1, 6) = 3.23, p > .12 (see Table 20). There was no significant difference in time of
testing, p > .09, and there was no significance in group by time of testing or interaction, p
> .80. The null hypothesis was accepted.
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Table 20
ANOVA: Course of the Disease Domain
Source of Variation
Between Subjects
- Groups
- Error
Within Subjects
- Testing
- Interaction
- Error
Total

SS
df
MS
F
64.44 7.00
22.56 1.00 22.56 3.23
41.88 6.00 6.98
82.50 8.00
33.06 1.00 33.06 4.06
0.56
1.00 0.56 0.07
48.88 6.00 8.15
146.94 15.00 9.80

p

F crit

0.12

5.99

0.09
0.80

5.99
5.99

Summary of Results
It was hypothesized that primary health care provider trainees receiving education
would exhibit a significant increase in mean post-test total scores when compared to their
mean pretest scores and would exhibit an increased level of knowledge about AD in each
of the seven content knowledge domains based on Carpenter’s ADKS model compared to
a control group. In fact, the statistical analysis showed that education did not benefit the
treatment group over the control group.
There was an increase in scores between pretest and posttest scores for the
treatment group and the control group. The results of the ANOVA demonstrated that the
treatment group scored higher than the control group and the posttest scores were higher
than the pretest scores. There was no interaction found for the within group by timing of
testing. Therefore, the research hypothesis was rejected.
The comparison between the mean scores for the underclassmen, 4th year nursing
students, and residents showed an increase in mean scores with education, but the
difference was not significant (p>.05).
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On analysis of all seven content knowledge domains, the group comparisons of
the F-values were less than the F-critical values, except for the Assessment and Diagnosis
domain. Analysis of the data for the Assessment and Diagnosis domain demonstrated that
the F-value was much larger than the F-critical value. The treatment group scored
significantly higher than the control group. There was no evidence that this difference
was related to the instructional module. Hence, the null hypothesis was accepted.
In the testing and interaction comparisons, it was found that an F-value was less
than the F-critical value in all seven content knowledge domains. There was no increase
in pre-post test scores. An interaction between group and timing of tests was not found.
On analysis of the seven ADKS content knowledge domains and the percentage
of scores among the healthcare provider trainees (see Table 6), the percentage of correct
scores ranged from 79 to 93%. In the symptoms domain, participants scored the lowest
percent of correct scores while participants scored the highest percentage of scores in the
Course of Disease Domain. The domains were ranked as follows beginning with the
domain which displayed the lowest to the highest percentage of correct scores: Symptoms
(79%); Risk Factors (80%); Care Giving (84%) Life Impact (87%), Assessment and
Diagnosis (90%); Treatment/Management (91%); and Course of Disease (93%).
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Chapter V
Discussion and Conclusions
Chapter five consists of discussions related to summary of purpose, hypothesis,
and design; findings and limitations; implications of the study; and recommendations for
future research.
Summary of Purpose, Hypothesis and Design
AD has been classified as the most common form of dementia. In the initial stages
of AD, many primary health care providers are exposed to the symptoms of AD dementia
from patients who seek treatment for other health conditions. These clinicians have been
known to generally lack sufficient knowledge about AD dementia. AD education has
been identified as a means of improving the level of knowledge among health care
providers. It is important to note that knowledge alone does not necessarily translate into
change of care. Having knowledge of risk factors and the course of disease about AD
have been commonly recognized as the most supportive qualities owned by health care
providers involved in dementia care (Smyth et. al, 2013).
The purpose of this study was to explore the level of knowledge about AD among
primary health care provider trainees after exposure to an AD instructional module as
assessed by comparison of ADKS scores and scores within each of the seven content
knowledge domains. The effectiveness of the AD instructional approach employed in this
research study was assessed by utilization of pre-posttest examination that included
questions related to content knowledge. This research tested the hypothesis that primary
health care provider trainees receiving education would exhibit a significant increase in
mean post-test total scores when compared to their mean pretest scores and would exhibit
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an increased level of knowledge about AD overall and within each of the seven content
knowledge domains based on Carpenter’s ADKS model compared to a control group.
This research utilized a Two-factor ANOVA research design. The first factor,
Groups, had two levels: the Treatment Group and the Control Group. The second factor,
a repeated measure, was testing which had two levels of testing: Pretest and Posttest.
Findings and Limitations
The AD instructional module used in this study was designed to focus on specific
and measurable data regarding the knowledge of AD among primary health care provider
trainees. The intention of this instructional module was to provide content about AD and
conceptual measures that would impact effective learning outcomes about AD.
After exposure to the AD instructional module delivered in a Web-based format,
analysis of the data showed that the treatment group did not score differentially higher on
the posttest compared to the control group. The instructional module did not help the
treatment group achieve relatively higher scores than the control group.
It was expected that primary health care providers in training, whose curriculum
included dementia care, would have some prior knowledge about Alzheimer’s disease. In
fact, the participants in this study scored fairly high on the ADKS. The mean score of
participants on the ADKS was 25.7 with a standard deviation of 3.83. The maximum
achievable score on the ADKS was 30. This potential ceiling effect might have been a
factor in the outcome and is explored later in this chapter.
Participants were expected to have varying levels of existing knowledge and
personal experience with AD. Some participants had experience with AD because
relatives or friends were diagnosed with AD while others may have had no close relatives
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or friends who had experienced AD. By targeting those health care provider trainees who
would likely interact with older adults with AD dementia, the educational intervention
presented in this study, like Schoen et al. (2009), was expected to be highly useful. In
fact, the subgroups in this study scored fairly high on the ADKS and there was no
statistically significant difference among the groups, although the means tended to follow
a trend of groups with more education having higher scores.
Further, it was valuable to examine whether the instructional module improved
knowledge in any or all of the seven content knowledge domains. The results of this
study indicated there was no significant difference between the treatment group and the
control group scores within the seven content knowledge domains. The research
hypothesis that the treatment group would benefit from the instructional module within
the seven content knowledge domains was rejected. Four domains stood out as having the
lowest percent of correct scores; Symptoms (percent correct) = 79%, Risk Factors
(percent correct) = 80%, Care Giving (percent correct) = 84%, and Life Impact (percent
correct) = 87%, respectively (see Table 6). These four domains contained the most
medically oriented questions, such as those questions about what factors predisposed
individuals to develop AD and how long the course of disease would typically last. These
four domains, in which participants exhibited the lowest percentage of correct scores, the
results closely resembled the results of Smyth’s (2013) research study. Their study
identified two domains, risk factors (65%) and course of the disease (75%), for having
the lowest percent of correct scores (Smyth et. al., 2013).
Measures of AD Knowledge. Given the nonsignificant findings in this study and
the high scores on the ADKS, an exploration of the measurement of AD knowledge is
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warranted. Few measures of dementia knowledge exist that demonstrate evidence to be
reliable and valid. According to Annear and colleagues (2016), instruments and tools
utilized to measure dementia knowledge have been judged by their ability to accurately
assess baseline understanding and recognition of changes in knowledge. Such measures
have been particularly useful to test AD knowledge level among health care providers
who care for individuals with AD dementia after exposure to an education intervention.
This group of researchers introduced the 27-item Dementia Knowledge Assessment Scale
(DKAS) in their study to compare the performance of the DKAS with that of the ADKS
when administered to large international groups of participants. The study participants
completed both instruments before and after participating in a course related to AD
dementia, the Massive Open Online Course. Their findings, relative to dementia specific
interscale correlation, indicated there was a moderate to strong positive relationship
between the DKAS and the ADKS. The DKAS was found to be a psychometrically and
conceptually sound alternative to the ADKS as a tool for measuring baseline
understanding and knowledge change about AD dementia. The DKAS, according to
Annear et al. (2016), was found to have greater consistency, a wider response distribution
with fewer pre-education ceiling effects, and greater margins of distinction between pre
and post education scores than the ADKS. In comparison, the ADKS scores before and
after dementia education in this study were relatively unchanged. Hence, the conclusion
suggested that the DKAS was a reliable and valid measure of dementia knowledge and
outperformed the ADKS when administered to diverse international groups. Concerns
were raised by Annear et al. (2016) about the appropriateness of utilizing the ADKS as a
measure of dementia knowledge, especially given its inadequate internal consistency,
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inability to distinguish between certain occupational cohorts, and the probability of
causing pre-education ceiling effects. Indeed, in this study the ADKS had moderate
internal consistency. Annear et al. suggested utilization of the DKAS as a viable
alternative to the ADKS to measure dementia knowledge.
The simplistic true/false format of the ADKS may have limited identification of
the subtle aspects of knowledge of AD that could be of much importance in the practice
of nursing and medicine. Some researchers believe that the ceiling effects of the ADKS
may be attributed to its true-false response format. It was likely that the high level of
sensitivity of the DKAS was related to its Likert-type scale. Such scales have been
known to prompt more distinctive answers than the multiple choice or true/false response
formats (Annear et al., 2016). The Annear et al. (2016) study discovered that the DKAS
overcame limitations that were identified in existing instruments unlike the ADKS.
Spector and colleagues (2012) conducted a systematic review and recommended
the development of a contemporary measure that incorporated items that addressed
biopsychosocial and person‐centered models of care while also suggesting that the ADKS
required additional validation. Although other studies have utilized the ADKS in the
evaluation of dementia knowledge in discrete populations, including Norwegian
psychologists (Nordhus et al., 2012) and British public service employees (Hudson,
Pollux, & Mistry, 2012), large‐scale evaluation of the performance of this measure in
diverse samples had not been conducted during the beginning timeframe in which this
study was conducted.
Another limitation of the ADKS included its use of a simplistic response format,
namely the true-false format, low internal consistency, and its ability to differentiate
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certain occupational cohorts (Annear et al., 2016; Carpenter et al., 2009).
Ceiling Effect. Given the high mean scores produced by the treatment group on
the ADKS, it was possible that a ceiling effect occurred which caused the inability of the
measure to detect increased knowledge about AD gathered from the instructional module.
A ceiling effect can be observed when the independent variable no longer has an effect
on the dependent variable, or the level above which the variance in an independent
variable can no longer be measurable. A ceiling effect can occur anytime a measure
involves a set range in which a normal distribution predicts multiple scores at or above
the maximum value for the dependent variable. The treatment group had higher scores on
both the pretest and posttest, and likewise, the control group also demonstrated higher
scores on the posttest. Some individuals scored 30, the maximum score, while other
individuals scored near 30 on the pretest, leaving little room for them to demonstrate an
improved score on the post test.
One of the findings of Annear et al. (2016) suggested that use of the ADKS could
possibly lead to pre-education ceiling effects among participants who consisted of health
care providers. The high scores achieved by health care provider trainees on the ADKS
strongly suggested the likelihood that the participants had a high preexisting level of
knowledge about AD dementia prior to participation in this study. It should also be
recognized that dementia education is significant at Washington University School of
Medicine due to the large footprint of the Knight Alzheimer’s Disease Research Center
(ADRC) at Washington University School of Medicine. These efforts in many schools
(WU School of Medicine, residency programs, and Goldfarb College of Nursing) likely
permeates the educational milieu and added to higher mean scores on the ADKS. It is
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possible had this study been done in other educational settings, an intervention effect
would have been found. Finally, a brand new questionnaire that tapped into novel areas
that the trainees had not previously known, could have brought down the overall pre-test
mean scores and allowed for a measurable effect with the intervention.
Had this study been planned earlier, the DKAS might have been chosen over the
ADKS.
Participants. This study was also limited by the low number of participants
(N=57) who also represented a self-selected group. Participants were asked to volunteer
to participate in the study. It may be possible that those who responded were those who
already had a high level of knowledge about AD, but they were interested in learning
more about AD, as reflected by high mean scores on the ADKS. It may be that some of
the participants believed they had sufficient knowledge of AD. As a consequence, when
they engaged in the Web-based instructional module they lacked motivation to learn
something new which adversely influenced intentions to learn. With increased
participation, it is possible that a significant increase in level of AD knowledge after
engaging in the instructional module would be shown.
Lack of variability in participant groups was another limitation of this study. In
the beginning of the recruitment phase, the investigator collaborated with the local
Alzheimer’s Association, two local university nursing schools, a medical association, and
a professional nursing association with the expectation of gaining recruitment support
and variability in participant groups. These initial recruitment efforts were challenged
mainly by time restraints as perceived by busy health care professionals in clinical
practice and academic settings. Some program directors and instructors were disinclined
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to incorporate a research study because of competing demands on class time. Perhaps,
ceiling effects would have been less likely to occur if the participant groups had included
those who were seldom exposed to the ADKS in their training.
It is also possible that in the years since Carpenter et al. (2009) developed the
ADKS there has been more attention to AD dementia in popular press and
advertisements, as well as cultural events such as movies and television shows. Hence,
many in the general population, including professional health care providers and trainees,
have become more knowledgeable about AD dementia, and currently believe fewer
myths about AD now than 10 or more years ago.

Knowledge of AD. Various studies were identified that widely recognized
deficiencies of knowledge about AD in comparison with the results of this study. Like
this study, other authors suggested that healthcare professionals lacked adequate
education in the area of AD. Some of them were differentiated in purpose and content.
Cahill (2008) and Perry (2008) suggested that AD educational programs should
be developed. Like Cahill and Perry, this researcher advocated development of a webbased, learner-focused instructional program about AD similar to the one presented in
this study where emphasis was placed on the seven content knowledge domains.
Unlike this study, Bailey (2000) utilized the Test on Alzheimer’s Disease, a 10item test to assess student knowledge in a course related to aging. The items covered
assessment, epidemiology, symptoms, course, and prevalence.
In another study, investigators used Palmore's (1988) Facts on Aging Quiz and the
Alzheimer Disease Knowledge Test (ADKT) developed by Dieckmann, Zarit, Zarit, and
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Gatz (1988) to study knowledge and abilities of nursing students. Similar to this study,
their findings showed that older students, seniors, and those who reported knowing more
about AD scored higher on the instruments than those students who had previous
personal or educational experiences with AD. Having knowledge of aging did not prove
to be a factor in relationship to having knowledge of AD (Edwards, Plant, Novak, Beall,
& Baumhover, 1992).
Eshbaugh’s (2014) research offered an empirical basis for AD education
programs and emphasized the importance of exposing AD education to young adults.
Those students pursuing careers in human services, health care, social work,
gerontology, and health promotion will more likely come in contact with people who
have AD or be asked to provide care and support for someone affected by Alzheimer’s
and related dementias. This researcher recommended that the first step in providing
dementia education should be to develop time-efficient programs that target gaps in
knowledge among college students (Eshbaugh, 2014).
Barrett and colleagues (1997) designed the University of Alabama Alzheimer’s
Disease Knowledge Test for Health Professionals, for those who had some medical
knowledge. The 12-item test emphasized etiology, symptoms, diagnosis, epidemiology,
caregiving, and treatment (Barrett, Haley, Harrell, and Powers, 1997).
Pucci and colleagues (2004) assessed knowledge about AD in a sample of Italian
general practitioners (GPs) and administered an Italian version of the eUniversity of
Alabama Alzheimer’s Knowledge Test for Health Professionals to verify the test’s ability
to differentiate AD specialists and non-specialists. Among the 95 GPs who performed the
AD Knowledge Test (68.3% response rate), 21% had a total score ≥ 9. Among the 95

Running head: INSTRUCTION AND ALZHEIMER’S DISEASE KNOWLEDGE

75

GPs, the evidence suggested that continuing medical education (CME) programs for GPs
should largely focus on AD dementia (Pucci et al., 2004).
The Knowledge of Alzheimer’s Disease Quiz, designed by Hicks and Miller
(1994), and assessed knowledge in a research context. The 30-item quiz combined some
of the 17-item Alzheimer’s Disease Awareness Test (Steckenrider, 1993) and Dieckmann
and colleagues’ (1998) 20-item Alzheimer’s Disease Knowledge Test. The quiz covered
etiology, assessment, diagnosis, differential, symptoms, course, treatment, caregiving
strategies, and community resources. Their study clearly explored the level of overall
public knowledge about Alzheimer's disease measured through survey research based on
a nationally representative sample of 1498 persons age 45 and over.
In a study of public knowledge about AD by Steckenrider (1993), the Alzheimer's
Disease Awareness Test (ADAT) was utilized with 17 items dealing with disease
etiology, symptoms, and misconceptions. While almost everyone (91 percent) had heard
of AD, there were wide gaps in disease knowledge among a significant portion of the
public. Two tiers of knowledge were found to exist indicating the different types of
information known. Most people scored moderately high on the Easy/General Index
while few did well on the Hard/Specific Index. Findings that correlated with a high level
of knowledge on both tiers were education, age, knowing someone with AD as well as
the closeness and relationship of the effected person, and having parents who were living.
In 2012, Galvin et al. at the Washington University Alzheimer’s Disease Research
Center designed the Clinical Partners Program Evaluation Survey to assess knowledge
in health care professionals. The 48-item survey addressed etiology, diagnosis, treatment,
course, treatment, course, symptoms, caregiving, prevalence, research, and life impact.
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Of the newly available screening tools for use by primary care providers, Galvin
recommended the Mini-Cog and the AD8 as complementary, brief, easy to administer,
and effective diagnostic assessments that could be utilized in everyday clinical practice.
Alongside cognitive and daily functioning assessments, he suggested a thorough
evaluation of behavioral symptoms and caregiver status be required to ensure that both
the patient and the patient's family receive optimal care (Galvin et al., 2012).
Implications of the Study
With the increasing age of the U. S. population, there is much more that needs to
be done to enable primary health care providers to detect early indicators of AD
dementia. When health care providers fail to discover and confidently diagnose earlystage dementia due to AD, the result may lead to possibly unnecessary and harmful
treatment (Doody et al., 2001). Although this study did not find that an instructional
module significantly improved knowledge of AD, the measurement tool and nature of the
participants might have influenced this finding, such that the need for increased and
improved instruction about AD for primary health care providers remains.
Throughout the course of analyzing the research hypothesis specific to this study,
the findings revealed additional areas that could augment or further this research on AD
education. Inclusion of more specific AD education utilizing the ADKS in the regular
curriculum and professional development activities without revisions, could possibly
mask the need for learners to gain more knowledge about AD. Because there are widely
recognized deficiencies of knowledge about AD among health care providers, curriculum
developers for nursing and medical school programs are encouraged to facilitate teaching
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and learning strategies relative to systematic AD specific education and training from the
perspective of seven content knowledge domains.
This study identified the weakest areas of AD knowledge among the participants,
particularly in the content knowledge domains related to symptoms, risk factors, care
giving, and life impact. It would be helpful to nursing schools and medical schools to
influence increased AD education in these areas and to support development of
continuing education activities for health care providers. The importance of increasing
efforts to develop and improve other tools to measure knowledge of AD has been
indicated by this study. Measures of AD knowledge that can better identify gaps in
knowledge could prove useful.
Recommendations for Future Research
In consideration of the findings of this study, the following recommendations
were offered:
•

This study could be replicated with a larger sample size of participants. Based on
the evidence of this study and in an effort to improve study outcomes, it was
suggested that selection of participants in such a study should consist of a large
number of diverse practice cohorts with various levels of education. Since the
Alzheimer’s Association maintains a huge data base of primary health care
providers and a plethora of educational resources, researchers in this area of
study are encouraged to combine efforts to conduct future research about AD
education with local Alzheimer’s Associations to improve subject recruitment
strategies and data collection methods.
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The specialized AD unit of instruction that incorporates content specific to each
of the seven content knowledge domains could be revised and perhaps include
more detailed knowledge of AD, especially about the four content knowledge
domains with the lowest scores as determined in this study (Symptoms, Risk
Factors, Care Giving, and Life Impact).

•

As an alternative to utilization of the ADKS which employs a true-false response
format, an instrument like the DKAS should be used in future research with
similar populations of participants. In this study, the data showed that the
treatment group and the control group both demonstrated similar high scores on
the pretest and posttest. This was largely attributable to the ceiling effect of the
ADKS. The ADKS is not an exhaustive tool, rather, it contains representative
items on the scale that more likely reflect general knowledge about AD. Using
this scale with health professional trainees might have masked increased
knowledge.
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Appendix A
Informed Consent for Participation in Research Activities

Impact of Alzheimer’s Disease Instruction On Seven Content Knowledge
Domains
Participant _____________________________

HSC Approval Number ______________________

Principal Investigator Joyce A. Taylor Haynie

PI’s Phone Number (314) 249-3114

1. You are invited to participate in a research study conducted by Joyce Taylor Haynie, a
doctoral candidate for PhD and Dr. Kathleen Haywood, PhD. The purpose of
this research is to determine the knowledge level of Alzheimer’s disease (AD) among
primary health care providers and the impact of AD education on seven content
knowledge domains. The aim of this study focuses on the knowledge and experiences
of health care providers who provide care to adults. Participants will include
physicians and nurse practitioners whose field of study in focused in the areas of
family practice, internal medicine, geriatrics, neurology, and psychiatry.
2. A) Participation in this study will involve completion of the following:
➢ Informed Consent Form
➢ Demographic Questionnaire
➢ Pre-test Survey / Posttest Survey
➢ Alzheimer’s Disease Education: Instructional Module
B) The projected number of participants to be enrolled in this study is forty.
C) Your total involvement is estimated to take forty-five – sixty minutes.
D) For your participation, you will receive a gift card in appreciation for your time and

effort.
3. There are no anticipated risks associated with this research study.
4. There are no direct benefits for your participation in this study. Your
participation will contribute to the pool of knowledge about AD and
enhance early detection of the disease in the future.
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5. Your participation is strictly voluntary, and confidentiality will be maintained. You
may choose not to participate in this study and you may withdraw your
consent at any time. You may choose to participate by going to
www.dementiaeducation.me.ht and click on “Alzheimer’s Disease Education Research”. Once
you have read the consent, there will be a button to “Agree” or “Disagree” to participate. If
consent is given, you may proceed to establish a username and password that will allow you to
access the components of the research study. You will NOT be penalized should you choose not
to participate or to withdraw from the study.
6. By agreeing to participate, you understand and agree that your data may be shared
with other researchers and educators in the form of presentations and/or publications.
In all cases, your identity will not be revealed. In rare instances, a researcher’s study
must undergo an audit or program evaluation by an oversight agency (such as the
Office for Human Research Protection). This agency is required to maintain the
confidentiality of your data. In addition, all data will be stored on a password –
protected statistical program data file and/or locked office files.
7. If you have any questions or concerns regarding this study, or if any unexpected
problems arise, you may contact the investigator, Joyce Haynie by phone at (314) 2493114, by e-mail at jah7z3@mail.umsl.edu or Dr. Kathleen Haywood at
(314) 516-5484.
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Demographics Survey
Instructions – Please read each question carefully and place an “X” in the box that best
describes your response. If you are unsure of an answer, please make your best guess.
Part 1
1. Gender:

a.

Male ______

2. Select your age range
a. 30-39 ___ b. 40-49 ___

b.

Female _____

c. 50-59 ___ d. 60-69 ___ e. 70-79 ___

3. Select your race/ethnicity
a. Caucasian ___ b. African American ____ c. Hispanic ____
____ e. Other ___
4. Education:

d. Asian

a. BS/BA ___ b. MS/MA ___ c. Doctorate degree ___
5. Language:

a.

English______

b.

6. Select the current training status:
a. 1st year Med Student ____
b. 2nd year Med Student ____
c. 3rd year Med Student ____
d. 4th year Med Student ____
e. Resident ____
f. Internist ____
g. Fellow _____
h. 1st year Nursing Student ____
i. 2nd year Nursing Student ____
j. 3nd year Nursing Student ____
k. 4th year Nursing Student ____
l. Other ____
7. Select the professional field of practice that applies to you
a. Family Practice _____
b. General Practice _____

Other_____
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c. Internal Medicine _____
d. Geriatrics _____
e. Neurology _____
f. Psychiatry ______
g. Other ______
8. How long have you trained or practiced in your specialty area?
a. 0-9yr ___ b. 10-19 yrs ___ c. 20-29yrs ___ d. 30-39 yrs ___ e. 40-49
yrs ___
9. What percentage of your practice is focused on AD or related disorder?
a. Less than 10% ____ b. 10-25% ____ c. 30-45% ____ d. 50-65% ____
e. greater than 75% ____
10. What is the age range of your patient population?
a. 40-49 ____ b. 50-59 ____
c. 60-69 ____ d. 70-79 ____ e. 80-89 ____
11. What percentage of your patients is diagnosed with Alzheimer’s disease, a
neuropsychiatric disorder, or other dementing illness?
a.
Less than 10% ____ b.
greater than 75% ____

10-25% ____ c. 30-45% ____ d. 50-65% ____ e.

12. What percentage of your patients resides in a long term care facility?
a. Less than 10% ____ b. 10-25% ____ c. 30-45% ____ d. 50-65% ____
e. greater than 75% ____
13. How would you describe your level of knowledge about Alzheimer’s disease?
a. Minimal ____ b. Average ____ c. Above Average ____ d. High ____ e.
Expert ____
14. Select the following statements which best describe your previous experience
with AD prior to current training. (Select all that apply)
a. Relative or friend was diagnosed with AD or other related illness ____
b. Current or previous caregiver for a family member with AD ____
c. Job or volunteer responsibilities involved working with people who had
AD or a related disorder ____
d. Employed in long term care, skilled care, or dementia care facility ____
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e. Attended a support group or educational program related to AD or a
related disorder ____
f. No prior experience with AD ____
Part II
Please read the following questions and place the number 1-5 in the blank that best
describes your response.
1=Not at all
2=Somewhat
3=Neutral
4=Very much
15. How confident are you in your knowledge of the following?

5=Extremely so

a. Assessment and diagnosis of AD

_____

b. Treatment, management and prevention of AD

_____

c. Recognition of symptoms of AD
d. Course of AD

_____
_____

e. Life impact of AD

_____

f. Differentiating delirium, dementia, depression

_____

g. Financial reimbursement policies

_____

h. Knowledge of patient education and referral resources
i. Disclosing a diagnosis of AD
j. Risk factors of AD
k. Caregiving

_____

_____
_____
_____

16. Which training materials are most useful to you?
a. Web-based courses

_____

b. Video tape reviews

_____

c. Internet resources

_____

d. CD-ROM

_____

e. Power Point Presentations

_____

f. Classroom Settings

_____

g. Other __________________________________

_____
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Demographic Data Results Summary and Graphs

Gender
Male

14

Female

43

Age
<30 years

0

30-50 years

56

>50 years

1

Race
Caucasian

45

African American

5

Hispanic

3

Asian

3

Other

1

Education
BS/BA

38

MS/MA

5

MD/PhD.

14

Training Level
1st year Nursing Student 20
2nd year Nursing Student 2
3rd year Nursing Student 8
4th year Nursing Student 14
Resident

12

Fellow

1
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AD Instructional Module
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Alzheimer’s Disease
is named for Dr.
Alois Alzheimer,
the German
physician who first
characterized the
illness in the early
20th century
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Appendix E
Pre-Test /Post-Test Survey

Alzheimer’s Disease Knowledge Scale (ADKS)
Instructions - Below are statements about Alzheimer’s disease. Please read each
statement carefully and select the response you believe is True or False. If you
are not sure of the correct response, make your best guess. It is important to
select a response for every statement, even if you are not completely sure.
1. People with Alzheimer’s disease are particularly prone to depression.
A. True
B. False
2. It has been scientifically proven that mental exercise can prevent a person
from getting Alzheimer’s disease.
A. True
B. False
3. After symptoms of Alzheimer’s disease appear, the average life expectancy
is 6 to 12 years.
A. True
B. False
4. When a person with Alzheimer’s disease becomes agitated, a medical
examination might reveal other health problems that caused the agitation.
A. True
B. False
5. People with Alzheimer’s disease do best with simple, instructions given one
step at a time.
A. True
B. False
6. When people with Alzheimer’s disease begin to have difficulty taking care
of themselves, caregivers should take over right away.
A. True
B. False
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7. If a person with Alzheimer’s disease becomes alert and agitated at night, a
good strategy is to try to make sure that the person gets plenty of physical
activity during the day.
A. True
B. False
8. In rare cases, people have recovered from Alzheimer’s disease.
A. True
B. False
9. In rare cases, people have recovered from Alzheimer’s disease.
A. True
B. False
10. If trouble with memory and confused thinking appears suddenly, it is likely
due to Alzheimer’s disease.
A. True
B. False
11. Most people with Alzheimer’s disease live in nursing homes.
A. True
B. False
12. Poor nutrition can make the symptoms of Alzheimer’s disease worse.
A. True
B. False
13. People in their 30s can have Alzheimer’s disease.
A. True
B. False
14. A person with Alzheimer’s disease becomes increasingly likely to fall down
as the disease gets worse.
A. True
B. False
15. When people with Alzheimer’s disease repeat the same question or story
several times, it is helpful to remind them that they are repeating
themselves.
A. True
B. False
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16. Once people have Alzheimer’s disease, they are no longer capable of
making informed decisions about their own care.
A. True
B. False
17. Eventually, a person with Alzheimer’s disease will need 24-hour
supervision.
A. True
B. False
18. Having high cholesterol may increase a person’s risk of developing
Alzheimer’s disease.
A. True
B. False
19. Tremor or shaking of the hands or arms is a common symptom in people
with Alzheimer’s disease.
A. True
B. False
20. Symptoms of severe depression can be mistaken for symptoms of
Alzheimer’s disease.
A. True
B. False
21. Alzheimer’s disease is one type of dementia.
A. True
B. False
22. Trouble handling money or paying bills is a common early symptom of
Alzheimer’s disease.
A. True
B. False
23. One symptom that can occur with Alzheimer’s disease is when he/she
believes that other people are stealing one’s things.
A. True
B. False
24. When a person has Alzheimer’s disease, using reminder notes is a crutch
that can contribute to decline.
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A. True
B. False
25. Prescription drugs that prevent Alzheimer’s disease are available.
A. True
B. False
26. Having high blood pressure may increase a person’s risk of developing
Alzheimer’s disease.
A. True
B. False
27. Genes can only partially account for the development of Alzheimer’s
disease.
A. True
B. False
28. It is safe for people with Alzheimer’s disease to drive, as long as they have a
companion in the car at all times.
A. True
B. False
29. Alzheimer’s disease cannot be cured.
A. True
B. False
30. Most people with Alzheimer’s disease remember recent events better than
things that happened in the past.
A. True
B. False
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Appendix F
Carpenter’s ADKS Model of Content Knowledge Domains

Life Impact
1, 11, 28
Course of the
disease

Risk Factors
2, 13, 18, 25,
26, 27

3, 8, 14, 17

Carpenter's
ADKS Model
Care Giving

Symptoms

5, 6, 7, 15, 16

19, 22, 23, 30

Assessment &
Diagnosis
4, 10, 20, 21

Treatment
/management
9, 12, 24, 29
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Appendix G
Carpenter’s ADKS Model of Content Knowledge Domains: Item Characteristics

1. Life Impact
# 1 People with AD are particularly prone to depression.
# 11 Most people with AD live in nursing homes.
# 28 It is safe for people with Alzheimer’s disease (AD) to drive, as long as they have a
companion in the car at all times.
2. Risk Factors
#2 It has been scientifically proven that mental exercise can prevent a person from getting AD.
#13 People in their 30s can have AD.
#18 Having high cholesterol may increase a person’ risk of developing AD.
#25 Prescription drugs that prevent AD are available.
#26 Having high blood pressure may increase a person’s risk of developing AD.
#27 Genes can only partially account for the development of AD.
3. Symptoms
#19 Tremor or shaking of the hands or arms is a common symptom in people with AD.
#22 Trouble handling money or paying bills is a common early symptom of AD.
#23 One symptom that can occur with AD is believing that other people are stealing one’s
things.
#30 Most people with AD remember recent events better than things that happened in the past.
4. Treatment/Management
#9 People whose AD is not yet severe can benefit from psychotherapy for depression and
anxiety.
#12 Poor nutrition can make the symptoms of AD worse.
#24 When a person has AD, using reminder notes is a crutch that can contribute to decline.
#29 AD cannot be cured.
5. Assessment/ Diagnosis
#4 When a person with AD becomes agitated, a medical examination might reveal other health
problems that caused the agitation.
#10 If trouble with memory and confused thinking appears suddenly, it is likely due to AD.
#20 Symptoms of severe depression can be mistaken for symptoms of AD.
#21 AD is one type of dementia.
6. Care Giving
#5 People with AD do best with simple instructions giving one step at a time.
#6 When people with AD begin to have difficulty taking care of themselves, caregivers should
take over right away.
#7 If a person with AD becomes alert and agitated at night, a good strategy is to try to make sure
that the person gets plenty of physical activity during the day.
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#15 When people with AD repeat the same question or story several times, it is helpful to
remind them that they are repeating themselves.
#16 Once people have AD, they are no longer capable of making informed decisions about their
own care.
7. Course of the Disease
#3 After symptoms of AD appear, the average life expectancy is 6-12 years.
#8 In rare cases, people have recovered from Alzheimer’s disease.
#14 A person with AD becomes increasingly likely to fall down as the disease gets worse.
#17 Eventually, a person with AD will need 24-hr supervision.
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Appendix H

ADKS Scores and Graphs for all Participants

ADKS Scores (M)
All Nurses

25.6275

Doctors

25.29

Difference

-0.3375

ADKS Score Differences by Year in Nursing
School
1st
Year

2nd
Year

3rd
Year

4th
Year

25.45

27.5

22.63

26.93

1st Year

25.45

0

-2.05

2.82

-1.48

2nd Year

27.5

2.05

0

4.87

0.57

3rd Year

22.63

-2.82

-4.87

0

-4.3

4th Year

26.93

1.48

-0.57

4.3

0
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Appendix I
Graphs of the Seven Content Knowledge Domains: Means and Standard Deviations of Subgroup
Scores and All Participants
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